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PREFACE. 



PoRTT years ago the author felt the want of a book 
like that which is now offered to the public in the 
following pages. At that period of his life he wished 
a selected and concentrated view of such facts and 
reasonings on the creation, intellectual design, and 
divine economy of the world we inhabit, as would 
correspond with the other knowledge he was acquir- 
ing; and which at the same time should be so con- 
ceived and shaped as to suit the modem topics and 
style of thought and reasoning, in which the philo- 
sophical subjects that interested him were begiiming 
to be presented. Finding none at that time so col- 
lected and represented as ix) satisfy his young cu- 
riosity, or sufficiently adapted to meet the ideas and 
difficulties that were arising around him, he was 
obliged to make such outlines of this great subject, 
for his own information, as occasion^ studies and 
opportunities enabled him to form. Amid these 
sketches for his private use, a latent desire insensibly 
occurred to attempt at some part of his life to supply, 
for the service of others who should participate in 
these sentiments, what he found to be necessary for 
his own satisfaction. Gradually this wibh increased 
into a more determining purpose, and has, as other 
motives concurred, produced the resolution in his ma- 
ture age of endeavouring, for the benefit of younger 
minds who may reason and feel as he did, to arrange 
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far more certainly obtain. Nothing tends more to 
consign a writer to oblivion, or to that future depre- 
ciation which is worse than to be forgotten, than to 
depart from the grand truth of Nature, and to set up 
idols 'and fallacies instead. No one patronises an- 
other's fantasies, however fondly he may cherish his 
own ; and thus, if that fame which is attended by ^e 
esteem and blessings of posterity be our coveted de- 
light, it will never be attained in philosophy if we 
desert its eternal and fundamental verities. A steady 
adherence to these will most surely procure both per- 
sonal immortality and national superiority. 

If the British empire keep its reasoning mind firmly 
attached to the great Newtonian principle of the Di- 
vine causation Si all things, its men of science will 
always be in the foremost ranks of intellect, honour, 
and celebrity. 

To, have any solicitude about criticism on the 
present publication would be absurd and unbecoming 
on such a subject. Not a line has been written with 
aay reference to human reputation ; and if that had 
presented itself as the actuating motive to its com- 
position, not a Une ought to have been writtea on 
the themes of this work for th6 purpose of obtaining 
it. But it is the duty of every author, in all his pub- 
lications, to execute every part with his best care 
and ability. He expects this attention from others, 
and shouM never be deficient in it in his own publi- 
cations. This duty has not been neglected in the 
ensuing pages. In these it has been a constant en- 
deavour to collect authenticated facts — ^to state them 
fairly — ^to reason correctly about them — ^to express 
the natural feelings which have arisen as they were 
contemplated — ^and to make the general composition 
perspicuous, readable, and, if possible, not uninter- 
esting. The first wish was to be serviceable to those 
in whose welfare the author is more immediately 
concerned. The larger hope has been added to this, 
tluA what should eventually be useful to itt&m might 
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not be unacceptable to others. We have all arisen 
to sentient being in the mighty system of which we 
are a part. Progression and happiness are desired 
and pursued, and are attainable by all. The varying 
ocean of human life is the present scene, in which 
these are to be acquired, so long as we remain in it. 
Here also we are to fit and prepare ourselves for 
securing the continuation of these blessings in the 
unknown regions of ethereal space into which we 
are all passing. The Lord of this world is the Sove- 
reign of every other ; and this consideration makes 
it important to us to gain the fullest knowledge of 
his mind, ideas, and feelings, that we can obtain 
from his creations around us, and from all the 
sources through which he has communicated them 
to us. if the following work shall, in its present 
essay or future progress, assist any to form right 
conceptions and exhilarating hopes of this stupendous 
Being — so awful, yet so good — so invisible, and yet 
so manifest, — ^and of his moral arrangements and 
conduct of human affiaiirs, and of his ulterior destina- 
tion of his improveable creatures — the main object 
of its author will be iully and pleasingly accom- 
plished. 

Winchmore-Hill, Middlesex, ) 
16th Februaiy, 1832. 5 
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LETTER I. 

On the Creaiion tf the Earth— Light— -The Atmosphere, andtheSepa- 

ration of homd and Sea. 

Mt dbak B6y, 
In thia aspiring age no mind seems disposed to rest 
contented with either ancient opinions or ancient institu- 
tions ; at least not without subjecting both to examinations 
and criticiBms which oftener unnettle and disturb than bene- 
fit and satisfy. But every period has its own character of 
action and tnought ; and the present is distinguished by a 
more than ordinary sensibility of existing* errors and imper- 
fections, and by a diflusing desire to avoid or correct them. 
This tendency has spread, or is spreading, into every topic 
which has interested or agitated human nature. All sub- 
jects have been exposed to much skepticism, and to rigid 
inquiry. The mind has become unusually restless in ex- 
ploring the causes and reasons of all things ; and expects 
and exacts, that when it is required to believe, it should 
have full elucidations of the grounds and principles on which 
its assent is required, in addition to the knowledge or evi- 
dence of the facts or things themselves. Eveiy department 
of the natural sciences has been subjected to this scrutiny, 
and has been benefited by such rigid investigations. The 
known is expected to be accounted for ; and if it cannot |m 
rationally explained, it is depreciated and discredited, even 
where it cannot be disproved, an*! ought not to be denied. 
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When the spirit of fair inquiry acts to this excess, we can- 
not'but lament its unreasonable perversion. 

If such has been our experience as to the laws and phe- 
nomena of physical nature, we cannot be surprised that the 
same exploring or criticising spirit has been unhesitatingly 
directed to whatever is invisible, supernatural, or beyond 
the daily course and material order of things. The indi- 
vidual mind of every one can only act according to what it 
is, or has made itself, or been led to be ; and if it has be- 
come habitually dissatisfied or discursive, it will be so in all 
things. As soon as disquisition takes the place of acquies- 
cence, and we prefer to inquire rather than to venerate, the 
thoughts vnll not be restrained from doubt or discussion, 
even where we., ought to pause, to submit, and to believe. 
No want of adequate knowledge, no state of ignorance will 
produce these deferent qualities, so useful, so necessary to 
us all ; but on the contrary,, appear universally to increase 
the appetite for objection and mistrust. It is often because 
we do not sufficiently know our subject of discussion, that 
we most keenly dispute about it. Numerous difficulties 
always arise to an active mind on every pmnt on which its 
information is slender. It is ignorant of its ignorance until 
it gets larger knowledge. The superficial are commonly 
the most pugnacious ; and we must be superficial before we 
can be well informed. Thus in the best intentioned minds 
doubt and objection, controversy and disbelief, cannot but 
precede knowledge, judgment, right opinions, and a satis- 
fied conviction, in an age which makes intellectual subjects 
the topics of its conversation, its studies, or its business. 

Among the great themes of human thought, this inquir- 
ing spirit has for some time api^ied itself to the grandest of 
all — bblioion; and with no very favourable result, in a 
large portion of mankind. So much superstition and 
worldly policy had been mingled with this most deeply in- 
teresting of all mental inquiries, that earnest desires have 
arisen to expunge it altogether f^m the human mind ; and 
therefore it has been attacked firom all quarters, and by 
every means of intellectual assault. Many also, by the fair 
usa of enlarging judgment, have felt difficulties, which, 
without producing in them the hostile feelings of decided 
eoemiesi have led them to suspend their assent, and to seek 
for the elucidations that would remove their hesitation. In- 
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genuous joutbfl, who are fond of study, usaally faU into 
VtkiB state of mind. I have experienced it in myself; I see 
it in those around me, and in all countries ; and I have no 
doubt, with your habit of mental application, that it will 
more or less arise in you. Religion will be a prominent 
portion of your education and pursuits : what all feel, who 
examine it with growing thought and knowledge, will occur 
to yon ; and the perception of this, as to yourself, and as to 
many whom I highly esteem, and as to others whom I 
should wish, as far as I am able, to assist and benefit, has 
induced me to attempt the present composition. 

My puipose in these letters will be to review the sacred 
history of the world from the creation to the deluge, as it 
nas been narrated to ns in the most ancient history uidbook 
now existing ; and which has been universally venerated in 
the Christian world for its truth and origin, firom the oom- 
xdencement of the Christian faith. 

From this authority we must take the hcta that will fonn 
the foundation of the work. But the peculiar object of 
these letters will be to consider these facts, with a due re- 
collection of the reasoned science, and of the varied know- 
ledge, and enlightened investigation of the times we live in, 
so far as the defective information of the writer may reach ; 
and to take those- views of extended thought wluch may 
harmonize the recorded circumstances with the philosophi- 
cal judgment. Fact and sound reasoning should always 
a^ree and illustrate each other. If our facts and our rea- 
sonings do not concur, one of these must be erroneous. 
And, as in all reveaDed truths, what is revealed must be 
true, if that is found to be at variance with our intellectual 
deductions, the mistake must be in our reasoning or in our 
inferences. While this discrepancy lasts we may be sure 
that we have not hit upon the right solution. However in- 
genious or plausible our argumentations may be, we have 
missed the just theory ; we have not found the real key ; 
we have not penetrated to the law and principle from which 
the revealed facts have proceeded, and from which alone the 
fiill comprehension of them can be derived. 

In the following reflections, the important subjects of 
thought which occur to the inquiring mind on the recorded 
subject of the primeval history of man during the first pe- 
jAoi. of his being — a period which in the shortest oompotar 
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tion comprised the first 1656 years of human existence — 
will be considered as they arise, — ^with continual deference 
to the authority froni which the facts are taken, but with 
the exercise of that mental investigation which is usually 
termed philosophical. No arrogant assumption is intended 
by this epithet : it is a word which is used to denote an in- 
quiry into the principles of what we discuss, according to 
those of our just knowledge on all natural phenomena — a 
mental investigation, that searches for intelligible causes 
and agencies consistent with those with which we are al- 
ready acquainted, and which seem to be most certain. It 
is an endeavour to illustrate by reason, what y^e believe 
upon proper authority. I have always found my own be- 
lief most steady whenever I traced it to be in coincidence 
with my other knowledge ; and it is my earnest desire that 
in all thines your belief may be accompanied by your judg- 
ment ; and that faith and reason may in you be always in 
that pleasing union, which will ever constitute the soundest 
and largest mind, and yield the greatest comfort. I caimot 
pretend to do more than to explain to you those inferences 
and reasonings which have satisfied myself. It is absurd 
for any human being, uninspired, to domineer over another. 
I would not attempt to do so. It would be both unjust and 
foolish. It would fail in its effect, and be contrary to the 
well-founded claim which every one has to judge for him-' 
self, under his own responsibility to the Deity, who right- 
fully claims our implicit obedience and immediate acquies- 
cence in all that he discloses. But, between man and 
man, no one can with any justice or- reason t3nrannise or 
dogmatize over others. 

That we belong to a class of beings whose existence will 
not cease with their present earthly life, but will continue 
elsewhere — although the body we now animate will decay, 
and separate into its elementary particles — ^you and I l)e- 
lieve, from reason, from our intellectual feelings, from the 
consent of the best philosophers of all ages, from the tra- 
ditions of all nations, and from the deciding communica- 
tions of the Christian rairelation. We do not perish when 
our material frame dissolves. Our thinking and feeling 
principle survives its fieshly limbs and organs, which are 
but the instruments of its use and pleasures here ; and 
will, after the visible death of our corporeal frame, and in re- 
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union with another, possess its eonscionsness, its sensitivit/) 
and its Active powers in some other place, and under sach 
other dicumstances as its Creator shall appoint. We are 
on this earth solely from his special designation. Neither 
we nor our ancestors have ourselves constructed it for oar 
habitation. It has been provided for our present existence 
before the birth of onr race began. It continues for the 
reception and residence of others when we disappear. We 
are placed on it, without any previous consultation with 
oar will or choice. We find every thing in it most artifi- 
cially and specifically made, and all independently of us. 
Such as it is, we have no option, but to be in it as it is. 
The whole of it has been framed, in every part, by some 
other and superior power, who has formed it upon his own 
plan, and for his own purposes. Our term of existence in 
it is that which he has been pleased to fix, and to which he 
has limited our enjoyinent of it. This special fabrication 
of all things which now surround us, leads the mind to infer 
and believe, that our next state and mode of existence will 
be as elaborately and specifically provided, according to his 
appointing will and established designs. In all periods of 
our being, our Creator mast be our disposing governor, so 
far as he shall choose to be so ; and it therefore becomes 
an object at all times of the deepest interest to us to ascer- 
tain, if it be possible, what Ms intentions and wishes are 
with respect to our present and future destinies. What he 
has imparted to us of his will and expectations ; what com- 
mands he has imposed; what -information he has conde- 
scended to convey; and what intercourse he has been 
pleased to hold with any portion of our progenitors, in the 
anterior ages of our history : — the more we know of these 
important subjects, and the more just oar notions of them 
shall be, the more clearly we shall discern how we ought to 
direct and regulate both our conduct and our reasoning 
speculations, for the improvement of our intellectual nature, 
and for the preservation and increase of our personal hap- 
piness. These topics are comprised in the sacrsd history 
of the world. We can know nothing of the thoughts and 
purposes of the Divine mind, but from its own revelations 
of these to us. We possess a record of these, in the 
Jewish and Christian Scriptures, and we have no other au- 
iboritative memorial of them. Without these, we should be 

B 2 
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in utter darknefls on this most interesting subject. On 
these, therefore, all our knowledge of divine things must be 
formed : on their direct information, so far as that extends ; 
aftd on those farther probabilities, which may be deduced 
from them by correct inferences, cautiously and reveren- 
tially made, in addition to what they have positively declared. 
The grand and beautiful creation furnishes an illustrating 
conmient on these revealed truths ; and a careful considera- 
tion of these sources of our most important knowledge will 
enable us to take such views of the moral constitution and 
course of things, which have been framed for our terrestrial 
globe, as may make them, in some degree, more intelligible 
to us. Our present inquiries will be confined to the first 
etaa of the world which were closed by the deluge, because 
most of the essential principles of this great subject will 
arise to our contemplation from the events of this period. 
If we can but think justly on these, they will enable us to 
reason more correctly on the subsequent history of man- 
kind ; and they will give to this subject, so repulsive in 
some of its results and features to our ordinary feelings, a 
more connected, orderly, and rational aspect, than it has 
generally been thought to present to the deliberating un- 
derstanding. 

It was s£out 6000 years ago, according to the chronology ' 
of the Hebrew Scriptures and their numerals, which, af^r 
much thought, I cannot but deem the true standard of the 
duration of the human existence, that it pleased the Al- 
mighty Sovereign of the universe to determine oh the crenp 
tlon of the earth which we inhabit, and upon the formation 
of those races of animated beings which appear upon it. 
His purposes in this grand operation of his power, and the 
degree and course of agency and interposition which he 
chose to pursue with regard to those whom he called into 
being upon it, we can learn only from his special commu- 
nications, and firom the authentic narratives of his inter- 
course with us. On these, therefore, our eye must be fixed, 
as from these alone can the sacred history of our world be 
composed. They will be the foundation of our present in- 
vestigations. 

Our globe consists of its earthly structure — of the ethereal 
fluids which move upon it and above it— of the vratery 
laassee and effusions—of the vegetable kingdom — and of 
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Ihe uumated neak It ii snbjected to the potent end 
varied ajfencies of the sun and moon. It rolls, with andia* 
puted ana unsupported freedom, through a boundless ipace ; 
and it is connected by immediate relations with the planeta 
of our system ; more remotely with the splendid st«xS| 
whose nature and numbers we have not yet ascertained ; 
and occasionally, at intervals, some of which are recurrent^ 
with the rapidly-moving comets. These rush suddenly and 
unexpectedly, for the most part, into oar visible heaveos^ 
by laws and for purposes yet unknown ; rather advertising 
us of their existence, and unazing us by their appearance* 
than exercising any perceptible effect, or imparting any 
knowledge of their composition, of the causes of their journey, 
or of the places firom which they come and to which they 
so mysteriously depart. In this grand system of existence, 
man is the most intelligent being that is visible to our mate- 
rial sense ; and we have as yet no decisive evidence that any 
thing, below the Creator, will be ultimately his superior. 

The sacred history of the world is buUt on the grand 
truth expressed in the first verse of the Pentateuch : 

" la tlie beginning God {Elokini) created tbe 
bearens and the earth." * 

This IS the fotmdation of all religion, whether popniar or 
philosophical. The intellectual world possesses an in- 
valuable treasure in this simple, but empnatic information. 
It deserves the epithet invaluable, because it is a fact which 
coald be certainly knovm to us only from revelation, as no 
humah eye could have witnessed the event ; and because 
the greatest minds of antiquity were in doubt and darkness, 
and in opposition to each other on this subject, as we should 
still be, if the book of Genesis had not descended to us. 
Instead of deriving the world from God, it was more com- 
mon among the classical nations to derive their gods from 
the world. Hesiod, as well as Epicurus, makes his divini- 
ties to be anord^r of beings springing out of the material 
universe. Several pagan nations, even in our own times, 
thus account for their existence. Few have thought the 
Deity to be the Creator of the earth or of the heavens ; and 
the mind had become so confused ota this point, that it was 

ch. I. ver. 1. 
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niore generally supposed, that either these were etemall^r 
what they are, or that they were united into what we see 
them to be by a fortuitous concourse of self-moving atoms. 
Such ideas were highly patronised in ancient times ; and 
until the prevalence of Christianity diffused the knowledge 
and authenticity of the Mosaic record as to the origin of 
things, nothing was positively known or rationally believed 
about it. The more we investigate the conflicting and 
chimerical opinions of mankind on this great topic, the more 
we shall appreciate the first chapter of Genesis. On no 
subject of its thought has the human mind been more fantas- 
tic than in its suppositions on the origin of the gods whom 
it chose to worship, and of the material world m which it 
was residing. Revelation has banished these, by giving to 
us the desirable certainty. 

The theory, that the component atoms or particles of 
things could have moved themselves into the beautiful forms 
and scientific arrangements and motions of visible nature, 
was felt to be incredible by some of the finest minds of 
antiquity, and finds no patronage now from the true philoso- 
pher. Design, contriving thought, the adaptation of things 
to each other, and the skilful production of important enas 
by the application and co-operation of the fittest means, are 
so manifest in the structure of the earth, 'm the formations 
of the animal and vegetable kingdoms, and in all the astrono- 
mical phenomena, that no judicious inquirer will attempt to 
support the Lucretian reveries. The more favoured opinion 
of some, who desire to remove the Creator from the material 
universe, is the arbitrary assumption, that the system and 
course of things which we admire has bad no origin at all^ 
but has been eternally what we see it to be. This is no 
new conception of the human mind, but it is that to which 
those who are adverse to reli^on, and who discredit Reve- 
lation, seem to be now most inclined to adopt. For this 
reason, it may be useful to suggest an observation, which 
seems to prove it to be an impossible hypothesis. 

If the material world had been one uniform homogeneous 
mass, its eternal existence would have been always a 
possibility. It would then not have contained any evidence 
in itself to contradict the supposition. But the actual fact 
is, that all visible nature is a multifarious association of 
▼eiy compounded substances. Nothing is simple— nothing 
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18 uncompoanded.' Eveiy tfaiiig we tee* feel, or handle is 
a composition, a mixtare or union of more particles or of 
more elements than one. Not merely the grosser earthly 
bodies are so, but even the water, the air, and the light are 
in this compounded state. Now, it is impossible that anr \ 
compound can have been eternally a compound. Compoei- I 
tion and eternity are as incompatible as to be and not to | 
be. The particles of which compounds consist mi|st ha^e ) 
been in some other state before they were compounded 
together. The single condition of the elements must have 
preceded their union in the composition ; and thus it if 
phyjiically impossible that a compound can have been 
eternal. The schoolboy perceives at once that his plum* 
cake cannot have been eternaL The plums, the flour, the 
butter, the eggs, and the sugar, of which it is eompoAd, 
must have been in some other places and state, before they 
were brought together to make the substance which gratifies 
him. So the mighty world we live on, the rocks, the moon* 
tains, the minerals-^eo every substance around as, animate 
and inaniiiiate,^-H»hnot have been eternal, became every 
one is a combination of numerous particles, usually very 
heterogeneous, and the primary elements of each must have 
been in their elementary state, and in some other position, 
before they moved and 3<Hned into their compound one. 

The process of creation, in the primitive construction of 
our earthly fabric, has not been detailed by the Hebrew 
legislator. He mentions no more o£ its massive compoei- 
fion than this short sentence i-^ 

"The Mrtta was withont form and Toid ; and dark- 
ness was upon the face'or the deep. And the Spirit at 
Elohim moved upon the fai^ of the waters.*^ 



* Gen.ch. i. ver. 2. The feet recorded by Momr, that darkness ae- 
eompaiiifid the primeval state of things, appears to have been preservei 
in the traditions of most natioos. It is an opinion as universal as H is 
ancient. 

The Otahkitkaks and the oontiguoas islanders " refer the first ex- 
istence of their principal deities to the state or daricness, which tbeV 
make the origin of all things. These are said to be * Ainau Po/ bom of 
night. Po, the world of darkness."— Eliis, Polyn. Researches, vol. 3. p. 
191. Tlie A^oi.o-S\xoNs began their compatation of time fVom night, 
and their year from that day in winter corresponding with our Christ- 
maei, which they called " Mother night,'' as if the parent of all things. 
The Anoiknt EaTPTiAXS thought night older than day.— Plut. Sym. 
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** The earth was without form.** It had therefore to be 
pat into fonn. Its material substance had been created, 
but had not been arranged into any specific formation. It 
was also " void ;"• it was therefore empty ; vacant of all 
that now adorns its surface, or that was afterward made 
within it. It had to receive and to be replenished, both inter- 
nally and externally, with all those additional and organized 
things and beings, or more specific metals and mmerals, 
which were intended to be within it and upon it. As 
'* darkness was upon the face of the deep,'* there was in its 
primeval state a deeper abyss — a vast obscure concavity ; 
and as <* the Spirit of God moved upon the face of the 
waters^" its surface must have been covered with the 
aqueous fluid. Thus the first state of our earth which is 
nc^ced to us after the general creation is that of a dark 
mass, unformed and void, with an abyss within, and whose 
tarface was covered with moving waters, but on which the 
Divine Spirit was operating. The eftects of this operation 
are not stated, but we may presume tl^em to have been to 
produce those formative arrangements which constitute its 
present structure, — its great masses of rocks and strata — ^its 
geological system and construction.* 

1. 4, p. 05. They made *' unknown darkness** tbe first principle of nature. 
Daoiascios irepc opx^f ^^' quoted by Bryant, p. 153. The ORPHSiiK 
flTRffments say, '* I will sing of NiKht, the genitor of gods and meo. 
Night, the genesis of all things.** — Orph. Gesn. p. 317. 

Aristotlk thus recognises the opinion : ** The Theolngi say, that all 
things are bom Oram night. The Physici, that all things were mingled 
together.** — ^Metaph. 1. 14, c. 6. Sanchoniathon mentions the same fhnm 
the Phknician accounts : " He places, as the beginning of all things, a 
dark air and a turbid chaos.** — Euseb. Rep. 1. 1, c. 10. Hksiod makes a 
chaos the origin of all things, firom which Erebus and Night arose.— 
Theog. And ARifiTopBA.NK8, in his drama of the Birds, expresses the 
same notion, as if it was the common idea of the intelligent men of 
Greece. 

** First of all was ehaos and night ; dark Erebus and gloomy Tartarus. 
There was no earth, nor air, nor heaven, till obscure Night, by tbe power 
of the wind on the wide Erebus, brought forth an egg.** Quoted by Lucian 
in Pbilop. and by Suidas. 

Ovid showsthat the belief had been retained by the Romans, for he 
derives all nature (hmi a ehaos, in which there was neither light nor 
fbrm. Metamorph. 1. 1. 

* The chaos is thus mentioned in the ancient Scandlnarian Volubpa. 

In the era of the Age»-- 
There was no land nor sea ; 
Nor winds on a vast ooean. 
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At thif point of time, ^hen ita specific compontiim wms 
taking place, the Divine command was issued for the a|^ 
peannce of the lumip oM-** fl^"*^- 1"^^ introduction of thu 
grand agent of the crei^ive process is mentioned with that 
sublimity of diction which arises from the emphatic cost* 
ciseness of inq>erative dignity : 

, ** And Elobim said, ' Light bk !> and light was."* 

It came instantaneously, pouring on and pervading the ter- 
restrial mass ; and the operations of this beautifiil etementy 



Earth yet wan not : nor the heaven ahofve, 
Only the abyss of chaos* and no graas. 

Hist. Angl. Bax. vol. L p. MS. 

Diodorns Sienlns thus reprasenta the nntiona of the.ofd Egyptians, to 
the safne purport : " In the establishment of all things fVoni toe bagln- 
ning, heavvn and earth had one form, their nature being mingled to- 
gether : but afterward, the bodies separating from each other, (be world 
received all that arrangement which is now seen in it. The air ae- 
quired a continual movement, and the fiery particles aseended to the 
most meteoric or highest regions.^^L. 1. p. 7. But the notions of the 
Chippewyan Indians in North America approach the Hebrew state- 
inent with a onrioos poetry of conception. Mackenzie thus heard them 
related, when among them : " They believe that at flnt the globe waa 
one vast and entire oceauy inhabited by no creaiure, except a mighty 
bird, whose eyes were fire and whose glances were lightning, and the 
clapping of whose wings was tlrander. On his descent to the ocean, 
aod on bis approoehing it, the earth inrtantly rose up and remained on 
tlie surface of the water." — Mack. Travels, cxvi. Sirabo menlious, fttn 
Megasthenes, that the Brahraans of India at chat time taught that ths 
world was spherical, and had arisen fh>m water, and the Divinity had 
made ir, and pervaded the whole of it.— i^ib. 15. p. 1040. So Thales de- 
clared water to have been the beginning of things, and that God was the 
mind that had out of that formed every thing.— Cic. de. Nat. Oeor. 1. 1. 

The Sanscrit Institutes of Mknu have in this point a remarkable coini 
(ddence with Moses : — 

" He— the Soul of all beings— having willed to produce various beings 
team his own divine substance, first, with a thought created the waten, 
and placed in them a productive seed. 

" The waters are called Tuara ; because they were the production of 
Nara, or the Spirit of God : and, since they were his first ayana, or 
place of motion, he is thence named Narayana, or moving on the waters." 
Sir Wm. Jones. Instit. of Menu, p. 2. 

*Gen. ch. i. ver. 3. The Hebrew words of command are only fbor, 
which express, even more concisely than the^reek translation « them,- 
that sublimity of effect which Longinus so much admired. They are as 

in the text IIX Tl'l IIX 'TT- The LaUn gives also their dignified 
brevity, " Sit lux ! et lux fuit.** The third person of the imperativain 
our language, " Let there be light and therd was light," lessens the fbcce, ' 
by mtdUplying the words of the passage. 
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whose penetrating, univenal, and marvellons affencies are 
jet so Httle nnderstood, fiiliilled its Author's wishes : 

" Elobim saw tlw Ugbt, that it was good.** 

From light we cannot separate the recollection and com- 
panionship of heat. They are now found to be so gene- 
rally coexisting, in the latent or the active state, Vherever 
either is present, that they are thought to be modifications 
or different conditions of the same element. When both 
these .occur, we have fire. Fire is luminous heat, or heat 
in the state of light. The sun's light has the efiect of both 
heat and light. All flame from all combustible bodies, our 
domestic and furnace fires — ^volcanic light, the electrical 
lightning — all these exhibit both light and heat. The He- 
brew word used by Moses, anr, expresses both light and 
fire. We may therefore reasonably infer, that light came 
to the earth in the state in which we now almost universally 
find it, as both light and heat ; and that from the moment 
of its presence, the phenomena and agency of light, heat, 
and fire began, wherever it spread — ^and within the earth 
as well as upon it.t The interior of the earth, as far as it 
is yet known, exhibits everywhere the agency of light and 
heat, either in their combined operation of &re, or in their 
separate states, or other modifications. Submarine vol^^ 
noes are still occasionally bursting up, as indications of the 
fiery agencies that are yet acting beneath our surface.^ 
Thus the Mosaic record expresses the true principles of our 

* Qen. ch. i. ver. 4. With this acconnt of Moaes, that of Orpheus, as 
his verses are cited by Timotbeus the cbronographer, in Eusebiua, sln- 
gnlarly coincides. When the Qeoft the Deity, was making the world, 
**an ether spread around, within which was chaos, and dare night cov- 
ering all things under the ether. The earth Orom the darkness was not 
to.be seen, but he said, that light breaking through the ether (^^oy riv 
cdOipa) enlightened all the creation.**— Gr. Chron. p. 4. 

t Dr. Thomson thinks '* we are certain that no particle of light weighs 
the one-mlliionth millionth part of a grain."— Chymistry, vol. i. p. 300. 
And yet it is continually reflected and reflracted by solid bodies. The in- 
credibilia of science are numerous, and ought nm to be fbrgotten when 
we are judging of other things which are not more incredible. 

X The public papers mention the submarine explonion of an island, in 
Jnly, 1831, in that part of the Mediterranean, lat. S7<> tf' and 10^ 30 long. 
flrom Paris, which flows neu* Tralane, on the 8. W. coast of Sicily; 
bavtm an aeiive voieano wita a crater in its centre ftom whitb lava 
was flowing. 
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geological formations. These have proceeded from tlM 
action of the watery or of the fiery element, or are the al- 
temate effects of each. We learn from the book of Genesis 
that both these were active agents in the creation, from its 
very commencement Water preceded, and began its op^ 
rations as the Spirit of the Creator directed them. Liffht 
descended immediately afterward, when ordered, and, with 
its modifications or attendants, heat and fire, exerted their 
powerful agencies. Thus the great scientific truth so re- 
cently ascertained, after many contending systems had been 
npheld and thrown down, that both the watery and fieiy 
elements were actively concerned in the geological con- 
struction of our earth, is implied or indicated by the Mo- 
saic narration, instead of being inconsistent with it.* 

The next act of the Deity was to make a boundary, or 
division, between the effect of the visible presence or actbn 
of light and that darkness which arises from its latent state 
or disappearance, calling fhe duration of our luminous sense 
of it "day," and the time of its absence "night."t Their 
•ucciession was made to -constitute that portion of time 
which we designate by a natural day. '* The evening and 
the morning were the first day.'*t Our earthly day is that 

* Dr. Bradley, above a cenrary ago, inferred, fVoni hisobaerratlonsof 
the beavens, that light comes tn us from the sun in about eight minutes. 
Dr. Brewster remarks, " Light moves with a velocity of 192,500 miles in 
a second of time. It travels from the sun to the earth in seven minutes 
and a half."— Treat. Opt. p. 3. Mr. J. W. Herscbel also mentions that 
*' a ruyofUght travels over 193,000 miles in one beat of the pendulum at 
a clock."— Disc. p. 23. Yet La Place states that light employs 571 seconda 
in coming flrom the sun to the earth.— Vol. i. p. 168, 173. This makes the 
time nine minutes and a half, which is nearly one-third more than Hm 
usual caleuliuion. This would greatly diminish the sopposed speed of 
the descending light. 

tGen. eh. !. ver. 4, 5. 

X Gen. ch. i. ver. 5. "And Elofaim called the li^t day, and tlie daik- 
ness he called night.** The V x.nsPA of the pagan Noith has a remaxli* 
able coincidence ¥rith this intinuuion : 

The Sun knew not where should be bis palaces : 
The Moon knew not where should be her home : 
The Stars knew not where would be their station. 

Then all the DeiUes moved to their royal stools. 
The stupendously holy Gods considered these things: 
They gave names to the night and to the twilight ; 
They called the morning and the midday so; 
And bade the rise and course of the year to begin. 

Hist. An^o-Sax. vol. i. p. 943, Scb. edtt 

C 



\ 



26 SACRED HISTORV OF THE WORLD 









space of time in which our globe turns once completely 
round. This section of time, which we subdivide into twenty- 
four parts, or hours, does not depend upon the sun, nor arise 
firom it As it is only an entire rotation of the earth, it 
s could occur as well without a solar orb as with one. 
^' / ] The annual circuit, or a year, which is the completed orbit 
< of the earth round this luminary, could not take place with- 
in C ■ out a sun ; but a day requires the existence and revolving 
'- l motion of the earth alone. This is mentioned by Moses as 
7 V ; beginning before the sun was made the centre of our astro- 
N^ -^ ' nomical system. As this fact denotes the diurnal move- 
ment to be distinct from the sun, and independent of it, it 
is another instance of the correctness of the Mosaic account. 
The first rotation of the earth round its own axis made the 
interval of the first day, and each subsequent revolution 
constituted the several days which succeeded.* Our planet 
might cease to turn round in (his diurnal continuity, and 
might yet circle round the sun iit its yearly course. The 
I moon moves in this way about our earth ; for it has no ro- 
tatory motion. The cause of our earth's revolving round its 
^ axis is quite distinct from the double and mutually counter- 
acting forces which produce its annual orbit. Physics have 
not discovered, nor can rational conjecture assign, any rea- 
son for the diurnal rotation, except the commanding will 
and exerted power of the Divine Creator. Nor is it a mere 
revolution alone which makes our day ; but it is a revolu- 
tion with that particular, chosen, specifically assigned, and 
limited, and yet marvellous, velocity in which this move- 
ment is and ever has been performed. To occupy that por- 
tion of time which composes our day, it must move pre- 
cisely, and with constant and undeviating exactness, at the 
rate of about 1000 miles an hour, or above 16 miles eveiy 
minute, — a stupendous celerity for a massy globe nearly 
8000 miles in diameter ! A greater velocity would make 

* The dtetinction between tbe day made by the time of tbe earth's roll- 
ing roand itself, and that which is computed with reference to the stars 
and snn, is well known in science, and thus marked by La Place : "The 
astronomical day comprises the entire duration oTthe diurnal revolution ; 
It is greater than the duration of a revolution of the heavens, which 
constitutes the sidereal day. Assuming the mean eutronomical day to 
be equal to unity (1). the sidereal day is 0,0g7;26057."— La Placets Sys* 
tem of the World, vol. i. p. 22. Mr. Uarte's Translation. 
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OUT day 80 much the shorter ; a slower progress would m 
much prolong it. But this revolving force has been coih* 
tinned and has acted for nearly 8000 years with a preciaim 
which has never varied. In all the ages of which history 
has preserved any memorial, the natural day has always ex- 
hibited everywhere the same uniform duration; a proof 
that the rolling power which actuates it has never under- 
gone any alteration or diminution, but has still the same 
measured and governed proportion or agency with which it 
was first attached to our terrestrial habitation.* 

It is desirable to refer all phenomena to natural causes, 
whenever these can be discerned, as it is unnecessary to 
resort to the Omni£c Power, while his secondary instru- 
mentalities are competent to the effect : but, for the per- 
formance and limitation of this amazing rotation no other 
origin can be alleged than the Divine choice and ordina- 
tion. Of the other planets, three jevolve round their axis 
in obedience to the same commanding potency, and in por- 
tions of time nearly similar ; but the two largest ones, not- 
withstanding their greatly superior magnitude, in less than 
half that space, f And so might any have done. Our 
earth might have rolled round in twelve hours, or in 
twenly, or might have taken thirty or forty to have com- 
pleted its rotation. For purposes unrevealed to us, but 
most probably in special aidaptation to the nature, format 
tion, and benefit of all the organized bemgs that have been 
created to be upon it, and particularly to the most salutary 

*It was a freat ovenlght in the tlieol4^(ians of the papal ehureh to 
resist the admission of the Ck>pemican Rystem, that the earth moved 
round its axis, and to prefer to cling to the Ptolemaic theory, of the sun 
actually circling round us, as it appears to do. This old theory is incoin- 
patible with the Mosaic account, of a day beginning before the sun, be- 
cauae upon that, the sun is essentially necessary to make the peri^ of 
time which constitutes a day. But on the Ck>pernican system, the earth 
does this without the sun, as its revoi?ing motion round its own centre, 
which tbrms our day, does not require the solar limiinary. 

t The planets Mercury, Venus, and Mars have a natural day, fttnn 
their respective revolutions round their axis, nearly equal to our own, 
as Mercury performs his circle in 24 hours 5^ minutes, Mars nearly in 
the same time, and Venus in 23 hours 21^ minutes. — La Place, p. 53, 54, 
and note, p. 325. But vast as the three must be to revolve their masses 
in that time, it is inconsiderable to what Jupiter requires for efibctuating 
his movement. His volume is 1,000 times greater than that of the esjcth, 
La Place, p. 62 ; and yet be rolls round his axis above twice as rapidly 
tm Qur plflQet.*-i». 68. 
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period of the sleeping and waking of its sentient exist- 
ences, and to the fittest action and succession of lieht and 
heat, and their absence, we revolve as we do. It is as 
important to recollect these circumstances as it will be 
useful for our science to inve9tigate their causes and 
effects, because one of the most satisfactory evidences to 
our admirinff reason, that our earthly system is not a 
medley combmation of accidents, but has been artificially 
composed and arranged by an intelligent Creator, on a 
wise and provident system of thinking, and according to a 
deliberate and designed construction, arises from that uni- 
versal adaptation of all its parts and movements to each 
other, and to the fabrication, agencies, and welfare of the 
whole, which become the more manifest to our enlightened 
judgment the more they are studied and understood. 

The use of the word '* day,'* to signify in its lesser 
meaning that portion only of the natural day which occurs 
while one part of the earth is in visible light, was a sec- 
ondary and peculiar application of the term, to express a 
different thing from that of our diurnal revolution. In this 
restricted sense, it rather shows thd phenomenon of the 
illumination of our inhabited surface, than any specific 
lapse of time. The word is appropriated by us in popular 
language to mark the appearance ajs well as the duration 
of light in its perceptible state, as the term '* night" de- 
notes the period of its invisibility. An actual chronologi- 
cal day is thus made up of the altematicMi of darkness and 
daylight, whose respective durations are always so vary- 
ing, that they never express any constant and equable 
recurrence or division of uniform time, which the natural 
day, caused by the rotation of the globe, steadily observes. 

No account is given in Genesis of the geological for- 
mation of the different strata, rocks, and minerals which 
constitute the interior and the crust of the globe. The 
knowledge of these is left to be explored and ascertained 
by the researches and reasonings of our scientific inquirers. 
The intelligent curiosity of many, in every country of Eu- 
rope, has been for some time, and continues ^ still to be, 
directed to a minute examination of the mineralogical con- 
tents and geological structui^ of our globe, and with the 
most encouraging success. Surprising dicoveries havfl 
been made within the last fifty years ; and that Bcieiic«» 
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which W88 in its babyhood in my youth, is now &st ad- 
vancing to a state of vigorous maturity. The human 
mind bks not shown its penetrating powers of research and 
inferential reasoninff on any topic more creditably than on 
this. It has already disclosed many of the animals and 
vegetables of the antediluvian world; and has explored 
several important facts of the ancient state both of our 
surface and of the rocks and agencies immediately below 
it. The silence of the Mosaic record on the particular 
history of our geological construction allows free latitude 
to every speculation, and repels no philosophical investi- 
gator. It merely presents a few points and outlines, 
which nothing has yet occurred to disprove, although much 
has been observed, which it requires great talents, en- 
larged reasoning, and further knowledge to reconcile to 
them with precision, and to explain what may seem incon- 
sistent. This, however, additional researches may be ex- 
pected to effect 4 for it is probable that that theory will be 
found the truest, the most scientific, and the most satis- 
factory, which is the most coincident with the Hebrew 
document. The Plewtonian genius has, however, yet to 
arise in this department of our studies, whose capacious 
and penetrating mind can unite the facts and science of 
nature with this ancient and sacred record. His reward 
will be an intellectual inunortaiity, Uke that of our greatest 
mathematician. The true system will accomplish this 
result. The Mosaic account does not expressly limit the 
process and the completion of the formations which com- 
pose our world, to that moment or that day in which the 
order was given for their occurrence. The issuing of the 
mandate marks the origin, and began the creation of what 
was commanded ; but that specific operation bavins thus 
commenced, it appears reasonable to suppose that it con- 
tinued to act as long, afterward as was necessary for its 
effectuating all that it was intended to accomplish. Thus 
light was called into existence on the first day of the cos- 
mogony. But having done -on that day all that it was 
meant to effect in that period, we may assume that it con- 
tinued to act afterward, during all the succeeding days, 
while subsequent commands set other agents and pro- 
cesses also into operation. Indeed it has been acting ever 

TJ3 
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nncdf as is daily manifested to oar senses by the pnQ» 
nomena which it is still continually producing.* 

This fact is shown by the next product of the creative 
energy which the Divine Wisdom was exerting — the forma- 
tion of that aerial expanse which we call the atmosphere, 
and the elevation of a large portion^ of the watery element 
into the state of clouds and vapours, to float in the. upper 
region8.t This operation divided the waters that belong to 
our earth into two portions, as well as into two states. 
The state of water in the seas is as dissimilar to its state 
in clouds, as if they were unrelated substances ; vapour 
and water would not be imagined to be the same things,. if 
we did not know their relationship to each other ; but the 
quantity of each may not so greatly differ ; ibr imagination 
can hardly conceive the enormous amount of this fluid 
which is always suspended or moving in the airy regions 
above us4* The atmosphere, under the old name of the 
firmament, divides these mighty masses of water firom each 
other, pursuant to the Divine command. From the seas, 
rivers, lakes, rivulets, and moist earth it is ever ascending, 
by evaporation, into the atmosphere, to change again, and 
to fall down in dews, fogs, and rain.^ No agents are more 
active and efficient in transforming water into its vaporous 
state, than light and heat ; and these also are essential parts 
of the common air of which our atmosphere is constituted. 
The atmosphere could not have been made before light had 

* Tc is an opinion which phenomena ofnature are continually occnrring 
to ttrengihen in (he obserfing mind, that light and heat have such close 
analogies and intimate relations with the eflfects and laws of the eleetrtc, 
magnetic, and galvanic fluids, as to induce a belief that tbcy are all 
modifications of the same ethereal substance. If this be a just conela- 
sion, the rise and action of light included the operation of all these fluids 
in the geological formations. 

t " And Elobim said, Let there be a flrmameiit, j;^p*i (expansion), In 

the midst <Ikf the waters, and let it divide the waters ftom the waters."— 
Gen. ch. i. rer. 6. 

t Mr. Dalton has calculated the quantity of water which fWIs ftom 
the air in rain and dew in one year in England and Wales only, at 
115,000 MILLIONS of To'is. Of this immense amount about one-third Is 
carried off by the riven and sobterraneonn cavities. 

^.Thesame philosopher infers that75.000 millions of tons are yearly 
svaporatkd into the atmosphere flrom the surfliee of England and Wales 
ODiy. This quantity snrprises'us by Its amount ; but it is rnily half of 
that which will benotlesdia Note p^32,u Dr.nomson's apparanly 
well-fbimded calculation. T 
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Veen connected with oar globe ; and the jnstneee of thi 
pofttion of the fonnation of the atmosphere afker the jtro* 
duction of the light, and of the me of the eloade after both 
these had appeued, is another instance of the r a t i on al i t y 
and truth of the Mosaic cosmogony. 

The generation of the atmosphere and clouds occ ur ied 
during another rotation of the earth, whidi formed the 
second day. It is scarcely possible to form an adequate idea 
of the quantity of water which, in tbe state of clond or 
vapour, is always ascending into the atmosphere, and float* 
ing in it above us.* But here, again, another4>roof ocean 
to us, that our creation has been the product of an inteli^ 
gent Mind, careftilly adapting his provided agencies to 
the phenomena they were to cause,- and these to each 
-other; for unless the ascending vapours from both earth 
and sea had been duly balanced with the descending rain ; 
and unless the fitl^d means were kept constantly in action, 
■to occasion a constant evaporation, of sufficient amount to 
rise into the skies — and other effective causation, as nn* 
<:ea8ingly operating to mak# the elevated vapour descend ia 
the needed showers, the vegetable and animal kingdoms 
would want that essential element, without which they 
•could not subsisUt But the powers that are employed in 

* The Medtternmeui aflbrds a striking instance of the qaanrity of 
'water that ascends into the air above us. ** The Nile, the Po. the Rbon^ 
the Ebro, (he Danube, the Nieper, the Don, and many other riven of 
smaller extent, empty themselves into the Mediterranean, or into the 
seas connected with it, and consfttuting a part of this great inland 
«cean. Yet notwithstanding this great and regular influx of water, this 
sea not only does not tncreeue in size, but a constant rarrent sets ia 
from the Atlantic through the Straits of Gibraltar— an evident prmT 
that the natvral evaporation firom the surfhce of the Medlterranesn is 
more than sufficient to dissipate all the water thrown into it ftom avast 
tract of Europe and Aft-ica."— Dr. Thomson's CMitline of Heat and Elect, 
vol. i. p. 241. 

t Dr. Thomson justly reflects, " Let tts suppose tat a moment that 
this spontaneous evaporation were to eease, and let ua contemplate the 
consequences. No more rain or dew ronid fhH; the springs woald 
eease to flow ; the rivers would be dried up. The whole water in the 
globe would be accumulated in the ocean ; the earth would become dry 
and parched ; vegetables, being deprived of mmsture, could no longer 
grow: the cattle and beasts of every kind would lack their usual food; 
man 4iroself vvould perish ; the earth would become a dull, Insmmste, 
steril mass, without any vegetables to embellish its surfiue, sr any 
ttving creature to wander through its frightlUl deserts.'-'OatllAe, p. 9B0. 

We nay sdd,4hat as the whole w«Mr ef the gMM aoeamolstsd ia 
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nature for this purpose must be stupendous in their agency; 

for when it is reduced to an arithmetical calculation^ it 

overwhelms the conception by its surprising magnitude.* 

If light, with its modifications or companions, heat and 

electricity, be this operating instrument, it is an impressive 

indication of the wondrous potentialities of this surprising 

element, whose particles are stated to be so inexpressibly 

minute. , 

The next stage or process which distinguished the third 

revolutbn of the forming globe round its axis was the re* 

moval of the waters that were flowing over it, from its 

general surface, by the congregation of them into those 

united masses on portions only of its exterior plane, which 

we denominate seas. 

" Let the waters under the heaven be gath- 
ered together unto one place, and let the dry land 

appear,'* r ^ 

was the command ; and the consequence was, that the 
wateiy element assembled on one portion of the earth into 
seas, while the rest of the earth became habitable ground. 
No detail is given of the causes or movements by which 
this mighty result was effected. Here also the geologist is 
left free to form his most scientific speculations, if the 
globular surface was a uniform level, with an equal dif- 
frision of the waters upon its whole circumference, some 
parts must have been then raised up, in order to produce ade- 
quate concavities, into which the aqueous masses could sub- 
side and collect. The exterior form of the earth is mani- 
festly of this kind. Vast ranges of mountains and rocks 

the ocean, it would soon Aow over the land and cover it again with a 
nniveraal inundation. It is evaporation which now prevents the catas* 
trophe of another deluge 

* It has been calculated from carefbl observation that the annual 
evaporation from the surface of Great Britain, is equal to 32 inches of 
water. But the " mean fall of rain over all Great Britain cannot be es- 
timated at less than 36 inches. Hence the evaporation is less than the 
rain by 4 inches. This excesl^ must be supplied from the neighbouring 
seas. The 4 inches of rain not again elevated in the state of vapour 
most be annually carried into the sea by means of the difflsrent rivers. 
Now a quantity of water which would cover the whole surfltce of Great 
Britain to the depth of 4 inches would amoimt to 1,338,784,153,000,000 
cubic inches, which is equal to 4,467,735,610,767 imperial gallons, or 
17>7S0,06g344 tons.*'— Thomson's Outline, 868. 

Hencd eight times this enormous quatitity ascends in vapour every 
year from our island, and oine times this inconceivable amount (hlls oa 
it in run. 
^ t Gsa. eh. 1. ver. 9. 
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are now seen standing in yarions regioni, as high abof« the 
eommoB ground as the depths of the ocean seem to be be- 
low it in which the seas are permanently assembled. The 
sur/aoe of the earth rises, in some parts, into high taUe- 
laod ; but the general level of both land and sea is now 
nearly the same. The ocean is therefore obrioosly oocu^ 
pying cavities equal to its bulk of fluid ; and the supposi- 
tion seems to be not unreasonable, that, in order to form 
these hollow spaces, the mountain masses were raised up.* 
The state and phenomena of these stupendous elevatioiie 
in many applicable points favour the id^ and recommend 
it to our consideration. But the Mosaic record has given 
no information on the subject, and* therefore philosophy 
has from that, on this point, neither guide nor restriction in 
its theories or researches. It is only necessary that we 
should avoid all systems as erroneous which are incom* 
patible with the other general intimations of this important 
document, t 

* Dr. Yonng intimales the mean depth of the Atlatho Oeesn to bs 
aboat three miles; and that of the Pacific, four miles. — ^Lect. p. 47. 
But the European seas are lees proround. "The Kreatest depth of tiis 
ADRIA.TIC, between Balmatlaand the mouths of the Fo. Istwenty'iwo 
ftthoms.**— LyeiraGieol. p.236. The Mbimtkrr*nkan varies irery mndk. 
Between Gibraltar and Centa, Captain Smith sounded 050 fhthoms 
(1900 yards) to a gravelly bottom. Saussure, at Nice, to 9000 ftet. fa 
the narrowest parts of the Strait of Gibraltar, where they are ntns 
miles broad, the depth varies from IGO to 600 Atboms (firom 990 to 1000 
yards).— Lyell, ib. p. 298. 

La Plack infers ** that the depth of the sea Is inconsiderable. Its 
mean depth is of the same order as the mean heights of continents and 
isles above its level, whose height does not exeeed 1000 metres (1008 
yards). But m high mountains are spread over some parts of the eon- 
linent, so there may be great caviUes in the bottom of the sea.**— Ia 
Place, Syst^me, vol. ii. p. 116. * 

t That Moses was correct in representing the earth as first covered 
by the waters, before they were drawn off into the sea, is manifest fhnn 
the admissions of those philosophers who are least disposed to flavour his 
aothority. Thus La Place mentions, " There cannot be the least doubt 
but that the sea covered a great part of our continents, on which it has 
left incontestable prootti of its existence. The successive subsidence of 
isles, and of a part of the continents, followed by extended subsidencs 
of the waters of the sea, which have uncovered parts previously sob- 
mersed, appear to be indicated by the diflbrent phenmnena which tiis 
surface and strata of the existing continent present to us.**— /b. 

De la Metherie expressed to De Luc, ** Vous convenes encore aoee Urns 
ItHphyaiciena, que la surfhce du globe, 4 dn £(re eoti^rement eouvwt 
d*eaa dans la premiere origine.'' So Dolomieu says, " Limestone covers 
more than a third of ear contlneots. It is the abundance of this rock, ttas 
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Ton will find it to be suggested by several able men, that 
the word ** day," in the brief account of the creation in- 
Genesis was not meant to be restricted to our duration of 
twenty-four hours ; but was rather used as a term to ex- 
press an indefinite period of time : and that six days of crea> 
tion express only so many successive stages ; and that each 
of these may be construed to be a thousand years ; es- 
pecially as in the Psalm which the Jews, according to an 
ancient tradition, supposed to be written by the same- 
author, a thousand years are spoken of as no more in the 
Divine consideration than a human day.* 

They have been led to this enlarged construction of the 
term, by finding man]f appearances in the state and nature- 
of the masses of the earth, and of their organical reraainsy- 
which, in the present degree of our geological knowledge, 
seem to have required a much longer period for their occur- 
rence, and for the revolutions which they indicate our globo 
to have undergone, than the short space of six of our natu- 
ral days would have admitted. Feeling this difficulty, they 
have preferred to expand the meaning of the word by which 
Moses designates the time of each successive act of crea- 
tion, to the other alternative, of opposing his authority 

I altogether. If there were an absolute necessity of making 
such an election, it would be most reasonable to coincide 
, with their idea ; and it is remarkable that some ancient na- 
\ tions had traditions of that sort among their learned men.t 

positicm, almost always horizontal, of its beds, and the fiMsils It eontains, 
which have taught as the long residenee of the sea on our continents." 
—Journal de Phys. Oct. 1791. 

M. FcRussAc, less prejudiced, intimates the same fhet, when he ex- 
presses th^ importance of showing *' that the formations above the chalk 
were the production ol* a certain state of things intermediary between 
the epoeha when the waters of the sea covered all, and when its snrftco 
became fVee."— Bull. Univ. 1828, vol. vi. p. 185. 

So WsRifKa thought " that the whole ocean must have formerly eo- 
vered the whole earth at the same time.**— Jameson's Mines, vol. UL 
p. 75. 

*** Pbr a thoumind years in thy sight are but as yesterday."— Pe. xc. 
ver. 4. St. Peter expresses a eimilar idea : ** Be not ignorant of this one 
thing, that one day is with the Lord as a thousand years, and a thou- 
sand years as one day ."—2 Pet. ch. iii. ver. 8. 

t We learn fVoin Soidas, that the ancient Etruscans bad such tradi- 
tions. He mentions that a well-infcmned >nanf of their nation, who had 
written their history, stated, that God was the Demiurgos, or maker of 
all things ; that he had employed 12,000 years In his creations, and had 
distribntad them Into twelve manrions. In the flrst ehillsd, or 1000. 



TROM THE CBSATION TO THE DBUIOE. 8fl 

Bat althoQf h it is true that many of the geological pha* 
nomena have been represented by these observers, and 
others, to indicate that our earth has had a much longer 
duration than the strictest import of the terms used by 
Moses can allow, and especially in the succession of its organ- 
ized races ; yet, after the most patient comparisoa and con- 
sideration of their facts and reasonings, I cannot but ieel 
that they have not at all advanced beyond plausible con- 
jectures, as I also perceive that they are mosUy at variance 
with each other ; and that, as fast as one theory of this sort 
is'set up, it has been found to be wrong by a succeeding in- 
quirer, who attempts, in his turn, to establish a different 
one, of the same tendency, in its stead. These are all 
fair exertions of inffenuity, and arise from a deure to let no 
fallacy stand, and Scom. a love o{ exploring what has baffled 
anterior research : but these circumstances prove, that none 
of these theories are true ; that the right theory has not yrt 
been discovered ; that erroneous deductions have been made 
£rom the phenomena which have been seen ; and that these 
are not yet justly understood, nor their real bearings dis- 
cerned. Hence, I continue in the belief, that whatever is 
true in fact and correct in inference oa this subject, will 
be in the end found to be not inconsistent with the account 
of Moses, nor with the common meaning of the expressions 
he uses. In studying the Scriptures, it is peculiarly desirap 
ble that we should on no occasion depart any more from 
the usual and natural meaning of the words and phrases 
which there occur, than we do in reading any other author. 
They have been greatly disfigured by the forced construc- 
tions which most men seek to put upon them ; and much 
dissatisfaction has by this conduct been excited in the in- 

years, lie bad made the heaven and the eaitli ; in the aecond, the finna> 
ment, whfch he called heaven ; in the third, the sea, and all the waters 
on the earth ; in the fburth, the great luminaries^ the son and moott, 
and the stars ; in the fifth, all birds and reptiles, fish and quadmpeds : 
and in the sixth, the human race. That being so formed, mankina 
would last 6000 years, and there would be a consnmmation of the 
i^ole world at the endof the 12,000 years.^Suidas, vol. ii. p. 056. , 

The ancient Persians taught the formation of things in this snoces- 
aion : the heavens, the waters, the earth, the trees and plants, the ani- 
mals, and then man. The space they allotted to each period was in the 
following days ; 55, 60,75, 30, 80, and 75, making together 365 days, or a 
complete year, during which creation was completed.~Byoo Vec 
Pfits. 164. 
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teUigent mind. The tnie construction of every part mait 
be, not the podsibilities of meaning which refining ingunnity 
may draw from the expression, but that sense and purport 
which the author himself, in penning them, intended that 
they should express. His personal meaning at the time, 
and not the import which our verbal criticism can now ex- 
tract, should be the great object of our attention. In the 
presentinstance, I think Moses meant to express six natural 
days ; and therefore it appears to me to be most probable, 
that whenever the right theory on the fabrication of our 
earth, and on the era and succession of its organize 
beings, shall be discovered, it will be found to be compatb> 
ble with the Mosaic cosmogony, in its most natural signifi- 
cation. But until this des^able event arrives, there will be 
as much incongruity between this ancient account and our 
modem speculations, as there cannot but be between the 
devious excursions of an active imagination, and the simple 
and solid, but unattractive, reality. Our German contem- 
poraries, in some of their reveries on ancient history,* are 
equally alert to prove that novelty of fancy is more sought 
for l^ many than justness of thought ; that it is easier to 
argue than to judge ; and that even truth becomes weari- 
some when it ceases to be original, and has lost the impies* 
sion of its beauty by its habitual familiarity. 
I It is quite true that Moses did not profess to be a geolo- 
' ger, and had no business to be so. His object was, not to 
teach natural science, but to inculcate the existence, the 
laws, the will, tod the worship of (iron ; and to found the 
polity and social manners and institutions of his country- 
men on this only true foundation of national prosperity and 
of individual happiness. But as he was the chosen organ 
of Divine truth to man, on his moral and religious duties,, 
it is most probable that what he expresses on oUier subject% 
in those compositions which were to be the permanent 
guides of the opinions and conduct of his nation, will be 
also what is true and proper. It is moot consistent with all 
that We know of intelligent agency, to suppjsothat he who 
was ^structed or guided to be the l^iwgivei: vad sicred pre- 
ceptor of his people, would be likemse b» iaforaed, or in- 
fluenced, as to avoid fnlsehool on every other collateral 
subject which it would be in tke course of Lis ns nation to 
notice. If we were directing or assisting any pupil to 
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WTit« on any to]Mc, we shonld certainly not suffer Um to m. I 
sen aaj thing that we knew to be a &tion or a fallaej. It 
is, therefore, moel rational to suppoee that the same precau- 
tion was used by tiie Deity towuds his selected messenger. : 
BiDoe, T am induced to believe that what Moses expresses 
incidentally on other points besides those of his dtrioe 
legislation is substantially true, and will be found to be so, 
as soon as his judges or readers have acquired comj^tent 
knowledge. It is our deficiency in this which humes us 
to discredit, or to doubt, or to oppose him. But on no col- 
lateral point, additional to his main subject, was he more 
likely to have been correct, either from true human tradi- 
tions of preceiiing knowledge, or communications, or firsm 
new supplementaiy aid, so far as that was needed, than in 
his notices of the divine creation. This was indeed the 
true basis of his mission and tuition ; and is brought promi- 
nently forward at once to our view, as if it were meant to 
be so. His brief intimations are, therefore, most probably 
the just outlines of all true geology ; and thus hi we may 
affirm, that the more our materials of judgment are in- 
creased by the multiplying labours of our geological stu- 
dents, the less founded any opposing speculations appear 
to become. It is now thirty-five years since my attention 
'Was first directed to these considerations. It was then the 
fashion for science, and for a large part of the educated 
and inquisitive world, to rush into a disbelief of all written . 
revelation ; and several fi^eological speculations were di- 
rected against it. But I have fived to see the most hostile 
of these destroyed by their as hostile successors ; and to 
observe that nothing which was of this character, however 
plausible at the moment of its appearance, has had any du- 
ration in human estimation, not even among the skeptical* 
Augmented knowledge has from time to time oveithrown 
the erroneous reasonings with which the Mosaic account 
has been repeatedly assailed ; and has actually brought to 
light more facts in its fevour than at this late Pfnod of the 
earth could have been expected (o occur. Those which 
are of this description are enlarging in number every year ; 
and therefore my belief is, that the veracity of the chief 
Hebrew historian will be ultimately found to be as exact 
in what he has recorded in the cosmogony with which he 
<:<mimeuceB his work, as it is in the aocoont of his own 

D 
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legislation. There is certainly no appearance, as yet, fhat 
any contradictory theory will long survive its public enun- 
ciation. Magna est vkritas, et prevaiebiti is the everlast- 
inff axiom. Truth, and truth only, will obtain any immor- 
tahty in the intellectual, and therefore in our literary and 
social world. 



LETTER II. 
On the Formation of OKtr Planetaty System— The Stars and the Comets. 

Mv DEAR BoT, 

I HAVE preferred to lay before you this review of the 
sacred history of the worid in the form of letters, because 
it will unavoidably be of that excursive nature which best 
suits this class of our literary composition. The peculiar 
events and agency, and the intelligent design that directs 
and causes them, which distinguish sacred from profane or 
common history, lead the mind to many considerations 
and investigations on which it desires to attain every eluci- 
dation which patient thought can supply. But these would 
not suit the direct statements and usual rules of historical 
writing, in its regular forms. The epistolary style will 
therefore be adopted, as most convenient for the accomplish- 
ment of the purposes of the present undertaking. 

The fourth rotation of our globe was accompanied by 
the formation and arrangement of our planetary system. At 
this period of our creation Moses places the formation of the 
sun and moon, and their association with our earth ; and 
expresses the divine order, that they should regulate the 
illumination of our world, and divide our day into the two 
natural distinctions of visible Ught and succeeding darkness, 
and become the cause of our seasons, and suggest and 
govern our computations of time. 

" And Elohim said, Let there be ligbts in the flnnament 
of the heaven, to divide the day fVom the night ; and let them 
be fbr signs, and for seasons, and Tor days, and for years : 
and let them be for ligbts in the firmament of the heaven to 
give light upon the earth: and it was so."* 
* ■ ■■■■ ■■ ■ ■■■ f ■ - — ■ ■■ - 

* Gen. ch. i. ver. 14, 15. 
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It has not satisfied some that the sun should be sup- 
posed not to hare existed before our earth ; but why shoiud 
an anterior subsistence be claimed for it more than for our* 
selves ? There is no reason which makes it necessary 
that the sun oi moon should have been framed at any 
other era, rather than at this period. We do not know, 
and we have no means oi knowinff, at what point of the 
ever^flowing eternity of that which is alone eternal — the 
Divine subsistence — the creation of our earth, or of any 
part of the universe began, nor in what section of it we are 
living now. All that we can learn explicitly from revela- 
tion is, that nearly 6000 years have passed since our first 
ancestor began to be. Our chronology, that of Scripture, 
is dated from the period of his creation ; and almost 6000 
yeara have elapsed since he moved and breathed a full- 
formed man. But what series of time had preceded his 
formation, or in what portion of the anteceding suocesnon 
. of time this was effected, has not been duicios«], an^ can- 
not, by any effort of human ingenuity, be now explored. It 
is an absurdity to talk of a beginning eternity, because that 
would be a contradiction in terms, and an inconsistency in 
idea, as far as such a boundless topic could be an idea 
withui ua. But yet,^Ul existence and all time must have 
some relative reality with respect to each other. Creation 
must have begun at some early part of anteceding eternity ; 
and our earth may have had its commencement in such a 
primeval era, as well as in a later one. We are approach- 
ing the six-'thousandth annual revolution of our globe round 
the sun. . This is all we positively know ; but there is no 
compelling reason, which we can discern, why any thing 
should have been made earlier than our system. All are 
alike creations of the Creator, and therefore equal in' dignity 
as to each other, and of equal estimation with him ; and 
therefore the chronology of our being may be as ancient 
as that of any of the splendid orbs above us. But this is a 
point on which there seems no possibility of adding to our 
Jcnowledge, by any exertion of thcv human intellect ; all 
further information upon it mast come irom a superior 
source ; and in the absence of this, the one supposition is 
as probable as the other. 

But whatever may be the comparative antiquity between 
cur globe and the myriads of radiant bodies which nightly 
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gem the immense expansion of celestial space abore vs, in 
weir unaltering stations, the most natural idea, as to thoto 
which are linked with us in their concurring revolutions 
round our grand central luminary — and as to the sun him- 
self, which attracts and governs both them and ourselves! — 
and as to that pleasing satellite which makes our night 
so poetical and so beautiful, — ^is, that they and we had all 
one coinciding period of existence, and differ little in the 
I chronology of our origin. This fact, at least, seems to be 
I philosophically certain, that all the bodies which compose 
our planetary system must have been placed at one and 
the same time in that arrangement, and in those positions, 
in which we now behold them ; because all maintain their 
present stations, and motions, and distances, by their mu- 
ttial action on each other ; neither could be where they are, 
nor move as they do, nor subsist as we see them, unless 
they were all coexisdng : the presence of each is essential 
to the system which they constitute— the sun to them, 
they to the sun, and all to each other ; and this circum- 
stance is a strong indication that their formation was simul- 
taneous, and therefore that the sun did not precede our 
earth in his formation, but was made as that was framing, 
just as Moses has narrated. Each^f the planets, and the 
•nn, have, no doubt, their several peculiar uses ; but they 
have also been fabricated with mutual relations, and for 
common purposes. Our system of animated and vegetable 
niUure could not subsist without the sun. We could not 
have our seasons, our daylight, or our years without him. 
He, therefore, has been macm expressly for us, as well as 
for the substances and beings that he may contain within 
himself. He has equally been made^or our sister stars, to 
whom he is apparently as indispensable as to us. The 
true chronology of these noble structures seems therefore 
to be, that the sun and the planets were formed while our 
earth was creating. The sun and moon for their uses to 
us, as well as for those to themselves and to the bodies 
that, with us, circle around them : — and this the Hebrew 
author intimates, when he adds — 

*' And Elohim made two great Vigbta; the greater light 
to rate the day, and the lesser light to rale the night : the . 
stars alBo.*»* 



* Gen. ch. i. ver. 16. That the stars here mentioned were the planols 
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The stsxs with which we are connected ore the nx planets 
distinguished by the names of Mereaiy> Venus, Man, 
Jupiter, Saturn, and Uranus ; and those four smaller ones, 
discovered within the present century, and called the tele- 
scopic planets, because they are not discernible without the 
aid of a very powerful astronomical instrument ; though, 
perha^ps, instead of them, the more ancient one of which they 
are conjectured to be the wandering firagments, was the 
primeval companion of the other six.* The immense dis- 
tance which separates the stars that belong to our system 
from the other unmoving ones, that shine m the infinity of 
space beyond, increases the probability that Moses alluded 
only to those with which our earth is concerned.! Of the 
creation of the rest, as they are no part of our cosmogony, 
but belong to other orders and systems of existence, with 
which at present we have no relations, no account is trans- 
mitted to us. They are indeed the most splendid mysteries 
of nature. They are known to us only as radiant points ; 

of our system, and not the fixed stars, seems a just inference, (torn the 
Acty that* after mentioning them, Moees immediately subjoins, " And 
Elohim set them in the firmament of the heaven, to give light npon the 
earth, and to rale over the day and over the night." — ^ver. 17. Now the 
stars which were more pecaliarty set in the firmament with direct re- 
lation to ouc earth, were the planets, two of whom are connected whh 
oar day and night, Ibr Venus and Jnpiter alternately become our morn- 
ing and evening stars, and give a light to our earth in their transcendent 
brilliancy which no fixed star affbrds. 

* These four minute bodies, if all were put together, would not exceed 
the magnitude of the moon ; they are not larger than some of our 
islands. And Olbers has suggested, that they may be the fragments of 
a greater planet, which has burst by some explosive ibrce. It has been 
calculated that an exploding velocity " twenty times greater than that of 
a cannon ball would be sufficient to make these describe orbits similar 
to those described by the other planets."->Harte, note to La Place, vol. 
L p. 334. They are, 

Ceres, discovered by Piazzi, 1800; 

Pallas, in 1802, by Olbers ; 

Juno, in 1803, by Harding ; 

Vesta, in 1807, by Gibers.— La Place, p. 7L 

They are so small, that Dr. Herschel judged the diameter of Ceres to be 
only 160 miles, and that of Pallas but 80. He called them asteroids. 

1 La Place gives an astounding idea of the distance of our system ttom 
the great hosjt of the heavens ; for he says, " Those stars which, from 
their great brilliancy, aiH)ear to he iiearest to us, are at least 900,000 
times fhrther fVom us than the sun."— Syat^me, vol. i. p. 173. Dr. Wol- 
Imton reckoned Sirius, the beautifiil star near the lower part of Orion, to 
be 535,481 times more distant from us than the sun. I>r. Bradley rea* 
soded that y Draco was 400UK)0 times the same distance. 

DJ5 
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for the most powerful telescopes cannot farther enlai^ 
them ;* and yet our scientific contemporaries are ascertaining 
that liieir number amounts to a multitude, which their pre- 
decessors never imagined, and which seems to exceed all 
our powers of fully exploring.f Of these it is remarkable 
that they are undergcnng changes for which we have no 
means of accounting, but which display mighty causes to 
be there in active operation4 Sometimes the alterations 
are gradual, and observable by human care, though not 
explainable by the acutest minds of science.^ Sometimes 
they indicate an actual destruction. || It is one of the won- 

^LaPIaee, vol. Lp. 80. 

t ** Mr. Bessell, of Ednigsberg, observed in three years between 30,000 
and 40,000 stars comprehended within a zone extending 19 degrees on 
each siide of the equator ; but eren (bis great nnmbCT is bat a emidi por- 
tion of the whole within the Hmit of the sone which be examined. To 
procure a more complete survey, the Academy of Berlin proposed that 
this 9€tme zone should be parcelled out among twenty-four observers, 
BBd that each should confine himitelf to an hour of right ascfnsion, uid 
examine it in minute detail. This was adopted; and the eighteenth 
hour was confided »o Professor Inghirami, of Florence, and examined 
with M much eare, that the positions of 75,000 staiv have been deter* 
mined in it."— Edio. Bev. May, 1838, p. 91. 

tf this number was ascertained to be in onefMrrt only oat^or twenCy- 
fimr, the amount in the other twenty-three positions of this zone, and fai 
the rest of the heavoia, will reach a rai^itude that makes the Divine 
inmnise to Abraham not a mere emphatic simile, but an exact oompa- 
risen. ** Look now toward h6aTen, and tell the stos, if thou be able to 
number them : so shall thy seed be."— Gen. eh. xv. ver. 5. tt the nebula 
that abound ao much above are truly resolvable into cliiaters of stars, 
the multipllctty of these radiant bodies is indeed, at present, inaiiinerable. 

i Thus, *' a new and brUliant fixed star was twice eeetmguuked doring 
Galileo's life. The temporary star in Cassiopeia, observed by C. Gemma 
in 1572, was «o bright as to be seen at noonday. That in Serpen- 
ttaw, first seen by Kmler in 1604, exceeded in brilUaney aU tin other 
stars and planets."-J. W. Herschel'* Disconrse, p. 115. 

% La Place observes of the Cassiopeian star, "In a short time it sar- 
passed the most beautifhl stars, even Jupiter himself, in brilliancy. Its 
light afterward grew feeble, and in sixteen months after its disoovery, 
it disappeared, without having changed its place in the heavens. Its 
colour experienced considerable variationa ; it was first of a dazzling 
white, afterward of a reddish yellow, and lastly of a lead-colourad 
white. What was the cause of these phenomena F—ehrsttoe, vol. 
ip.8L 

tl The idea of La Place is reasonable : *< As to those stars wMch sud- 
denly shine fbrth with a very vivid light, and then immediately disap- 
pear, It is extremely probable that gn^t conflagrations,- produced by 
axtraordinary causes, take place on tfa«r surfiice. This conjecture to 
eonfirmed by their change of colour, which is analogous to that presented 
te as OB the earth by those bodies whteh are set on fire an^then grid- 
uaUy eKilDcaiBlwd.<-«ystdiiie^ p. f L 
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ders of efettion, that any phenomena of bodies at radi an 
immeflie distance from us should be perceptible by homaii 
sight ; bat it has clearly been a part of the Divine maker'a 
plan, that althoagh they do not act physicaily upon us, yet 
that they should be so far objects of our consciousness as 
to expand our ideas of the vastness of the tmiyerse, and of 
the stupendous extent and operations of his omnipotence. 
By them we are enabled to ascertam that existinf space 
expands around and beyond us for millions of milhons of 
millions of our earthly miles ; and that his creations accom- 
pany and abound in all this marvetloos extent, which, dis- 
playing no boundary, no terminating ends, may be justly 
cidled mfinite. It is an ocular reahty, which gives us a 
aensitiYe idea of actual infinitude ; for it presents, to every 
examining eye, extension spreading into ubiquity, and n»> 
where reaching any visible or inferable limit. The immeap 
surable expansion of the heavenly regions, illustrated to oCir 
right by the splendid spheres which mark the amazing 
extent, is therefore, in the strictest meaning of the term, a 
manifest iNViiriTY,-^an itifinity made visible to our intellect 
by immense distances which our eye can survey, and which, 
mHnwhat is seen, compel the judgment to perceive and 
Infer an unbounded universality beyond them : for there is 
nothing in them which denotes that what reaches our sight 
inr them is at the last limits of existing nature. 

These lofty mansions of being also indicate to us^ that 
iliey have the same Creator as ourselves, and ars but so 
many other magnificent scenes of his sovereignty and care. 
For they display an abiding relation of position, and a mmi- 
larity of motion and of nature, which philosophers have 
noticed,* and there are strong indications of unity of design 
and creation. But their very appearance exhibits such a 
congeniality and analogy of nature with the radiant bodies 

***The fixed stars preserve an invariable pbeition relatlTely to eaeh 
other. Tbere is in all the scars a general periodical motion, which pro- 
duces a slight change in tbeir respective poeitions, which is called 
aberration. SeTeral stars have proper Riociona peculiar to themselves, 
very slow ; but which the laptfe of time has rendered aensible. Hitherto, 
these have been principally remarkable in Sinus and Arrtarus, two or 
the ino4t brilliant ; but every thing induces us to think that in succeed- 
ing agen. similar motions will be devetoped in the other stars. ... It is 
extremely prot^able that the oaturaof all thsse stars is the 8hnis.'*—-La 
Place, SystAme, p. 89 and 81. 
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which foitn our system, and especially in .possessing and 
imparting the same lumuious fluid which we enjoy, that the 
reason cannot but refer all the stellary orbs in the celestial 
spaces to one common Author. The identity of the light, 
which alike emanates from all, precludes all rational doubt 
on this interesting question. That our light was' his crea- 
tion we learn from his Scriptures. This fact justifies us in 
referring it in other orbs to the same origin ; and nothing 
in the universe shows any marks of any other creative 
power. 

The facts of nature are sometimes so surprising as to 
be incredible to any but a scientific mind. One of these is 
the circumstance, that those fixed stars, in their immense 
remoteness from us which- occasions their parallax to be 
insensible, should yet be visible to our eyesight, especially 
when the portion of their light which reaches us is so incon- 
ceivably small. That light, the most attenuated fluid wo 
know, whose particles have the incomprehensible minute- 
ness which ;yas mentioned in the former Letter, should travel 
in undeviating straight lines through so many inexpressible 
millions of miles, and reach our- comparatively petty globe, 
and enter every eye upon the surface which looks towards 
them, — is one of the miracles of our .created nature. But 
this effect becomes the more surprising, when philosophers 
of great caution and high reputation present to us their com* 
putations of &e comparative smallness of the degree of the 
luminous fluid which from them affects our visual organs.* 

The great host of heaven, teclmtcally called the fixed stars, 
have other analogies to our system, which confirm the belief 
that they originate from the same creative Power, though 
in a different, and to us unknown, chronology ; but which 
makes the epithet of fixity in some degree an erroneous 
denomination. Though appearing to our unassisted eye as 
single stiars, some are not so, but are a combination of 
several. One has been ascertained to be a sextuple star, or 



*Dr. WoUaston inferred the sun's lig^t to be 11,839,530,000 times 

S«ater than that of Sirius ; and if we supfMise that tbe snn lost half of 
8 light by the reflection, then that of Sirius, one of the brightest stars 
we know, is not one 20,000 millionth part of the solar light. Bat that 
of the smaller star Vega, he computed to be only one-ninth part of the 
light of Siribs, or 180,000 million times less than tbat of the sun.— Fe- 
rossac. Bull. •Univ. Sept. 1830, p. 182. Yet it is visible to tts. 
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lAx asflociated to^htr;* two oChcn are qaadniple, or 

Iroaps of foar;t several are triple ;t and still more are 
oable.^ Thie reaemblee oor earth and the moon, and the 
other planets with thejr satellites. This similitude is in* 
creased, by oar finding that they revohre round each otheri 
or round a commion centre, as we and our companion move 
round the sun. Another analogy may be traced in the 
colours of some ; for one of the stars is white ; Aldebaran 
is a glowing purple ; II 8c<nrpio is red, like our Maxs. It also 

• Sir J. S4Nith notes tbe o of Orion to be of this kind. The flrat of the 
six being 8*' flrom tbe principal, which is of the fifth magnitude. 

t As the ^of Perseus, and a of the twins in Castor. Two of these tuat 
are very near, and fbrni a ■yatein ; the two others are ^bove 3' diaiaitt. 
—afar J. South in Feruaaac, 1827, vol. it p. 102. 

t The Y in Leo is triple, and two of them fbrni a aystem. llie aama 
nay be said of ^ Bootes, f Seorpio, and « Northern Crown.— A. 8ir 
James also mentioned, in this paper, to tbe Royal Society in 181 A, ibat 
mil the three stars of the triple atar ^ Cancer were ascertained to be 
rdatively in motion, and dracribed orbits about each other. He and 
Mr. Herachel remarked hi 1894. of the triple atar Lynx 19^ that two of 
them were very near ; that they had manifestly altered their distance^ 
rad yet tbe wtbesC of the three had not aensibly seemed displaced. 
Tiieir aognlarity movement is 2SP in fony years, wtilch announces a 
eomplete revolution in 666 years. In filly-seven years the three stars 
would be in a straight tine.— Phil. Trans. 18^. Part 3. 

^The same geutlemvi remarked, that a great number of other stars 
were double, and presented also angular movements, which indicated 
revolntions round a common centre ; as d and y of Virgo, |^ of Bootes, 

» of Cassiopeia, 32 of Orion, 6 Serpent, p Ophlucus.— A In the 

double star \ Great Bear an angle of nearly \4P was found to have been 
deoeribed by the two stars about their common centre of gravity in leas 
tlun two years. It was M. Struve, of the Dorpat University, who first 
obeonred this hnpertant pbeuomenon, which implies that these two stars 
tana a system. In 1696, with one of Fmuenhofer*s large refVactiof 
telescopes, this professor surveyed 1000 double stats of the first four 
classes: 800 of these were then new to science, and 300 of them of the 
first class. This indefatigable man, continuing his labours, has ex- 
amined above 120,000 stars, aud found 3060 to belong to tbe first four 
dasses of double stars, of which in 18S0 he had only seen and cata- 
lognedfiOO. 

li The colours of the stars are curious and beautUtal phenomena. 
The instances specified by Mr. Barker in August, 1831, will give some 
idea of them :—a Hercules a double star: the large star red; the small 
of a bluish-green colour.—^ Hercules : the large star bluish- white ; the 
small of a fine ash colour.— j3 Lyra a variable star : three of the oombi- 
nations are white ; tbe fbnrth of a ^ed colour. — u Cygni a triple star : 
the large are white ; the others red. — y Andromeda : the large star red'; 
tlie smallest sky-blue.— Near 21 Perseiis a double star: the large one 
yellow ; the small blue.— Near the feet of Aries is a double star: the 
uugest of an intense ruby colour ; the small one green.— l^ivimft ap- 
pears like a star of the fifth magnitude, with a bluish-white light. The 
asteroid Pallas shLo^a with a fiunt rosy tint.— Lit. Grazette, No. ' 
p.dM. 
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appears in the changes and in the briiliance of many, which 
is a variation that has been remarked in some of our 
phmets.* There is also the grand analogous circumstance, 
that as all the planets more from west to east in their rota- 
tions and orbits, so the whole body of the stars appear to 
have a general movement in the same direction, which some 
have computed to be completed in 26,000 years. 

The creation of the fourth day, being considered as con- 
fined to our own system, embraced the sun, moon, and 
connected planets, and may be considered as extending to 
their composition and allocation. Let us briefly recoUect 
the leading circumstances of this important formation. 

Of the actual substance of the sun, so little, satisfactory 
yet to our judgment, has been discovered, that all which is 
mentioned concerning it, can rank no higher than conjec- 
tures of scientific* imagination more or less plausible. The 
comparative masses of its spacious substance, and of the 
other planets, have been calculated. f Dr. Rerschel thought 
its body to be opaque, with an upper stratum of self-lumi- 
nous clouds. Black spots, of varying magnitude and form, 
are continually appearing upon it, and receding ; and have 
led astronomers to discover that the sun has a rotation round 
its own axis, which it performs in about twenty-five days 
and a half.t These spots are almost always comprised in 
a particular zone of its surface.^ His diameter has been 

* £a Place mentions of Venus that it becomes at times so brilliant as 
to be seen in full daylight with the naked eye. The greatest brightness 
returns after an interval of eight years.— P. M. Above thirteen stars are 
known to be changeable in this respect. The increase of light has been 
foimd to occur more rapidly than its diminution. 

t La Place states the following proportions to exhibit the relative 
masses of the planets ; that of the sun being taken as unity : — 



Venus ^ 

The Earth L 



^64,986. 

Uranus 



Mars. 



1 



8,54«,aio 

J"p»t«^ -ijmr 



Saturn. 



1 



8,512. 



17^918. 

^ T^m , . Systfime, vol. ii. p. 42. 

X La Place, vol. i. p. 19. ' ' • 

5 lb. p. 20. One of the largest spots for some time seen upon the suq 
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esthnated to be 886,149 milei. Fiom the fidnl sodaacU 
light which at times accompanies it, an atmosphere has 
been ascribed to it, bat so thin that stars are visible through 
it.* The variety of seasons which it was appointed to pro- 
duce is caused by the inclination of the ecliptic to the 
equator, t 

The substance of the moom is more known to us than that 
of the brighter luminary. Its volume is forty-nine times 
less than the volume of the earth.t There is ground for 
supposing that aU is solid at its surface, for it appesrs, in 
powerful telescopes, as an arid mass, on which some have 
thought they could perceive the effects, and even the explo- 
sions, of volcanoes. ^ There are mountains on the surface 
of the moon which rise to the height of nearly two miles ; 
and it has been inferred that it has deep cavities, like the 

• 

was on SOth Jane, 1830. The diameter subtended an angle of 57". It 
was then calcnlaied, that taking the sun's diameter at 800,000 miles, it 
extended 23,750 miles in length, and being nearly circular, would in 
that case have covered 443 miUions square miles of the sun's surftce. 
The greatest magnitude of spots mentioned by La Place is finir or flva 
times that of the earth.— P. 19. " The nature of these spots is yet nn- 
known."— J6. 

* La Place, p. 20. Dr. Herscbel has inferred, that what he deems the 
sun's luminous atmosphere is 2,500 miles flrom its surfhoe. 

t Jb. p. 8. If this obliquity were to be altered, and the ecliptic to be 
made to coincide with the equator, it la supposed that our animal and 
vegetable species, as now constituted, would be destroyed, and the human 
race, in their present state, be unable to subsist. Condamive reckoned, 
that in 1755 this obliquity was Je^s than in 1510 by I' 16".— Tour lo 
Italy. And it is now calculated to be 23' 47" less than it was in the 
time of Eratosthenes, decreasing a small quantity every year. 

t La Fiace^ p. 35. 

$ La Place, p. 42. " This surface seems to show' traces of volcanoes ; 
and the formation of new spots and the sparks which are observed in 
its obscure parts appear to indicate volcanoes in actual operatioa.''-<>A. 
p. 47. . . . 'I'he aerolites, or great stones that fall occasionally from the 
air, are either consolidated in the atmosphere, or come to us fh>m tho 
moon, wbich many philosophers think probable. Mr. Harte calculates, 
that a body projected from the surface of the moon with the velocity 
of 6000 feet in a second would be carried beyond the attraction of its 
mass as now ascertained ; that Is, a force cajwhle of projecting a body 
a linle more than a. mile and a half in a second. But cannon-balls 
have been propelled half a mile in a second. Therefore a projectile force 
three times greater than that of cannon would move a body IVom the 
moon beyond the point of equal attraction, and canse' it to reach tho 
earth. But a force equal to this is often exerted by our earthly vol- 
canoes and subterraneous steam.— Notes to La Place, vol. ii. p. 42ft. 
Heiwe, there is no impossibility of tbeir coming from the moon; bat 
yet I ihinlw the aerial consolidation more probable. 
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basins of oar seas.* Caspian lakes luiTe been supposed tn 
it. t Bat it has either no atmosphere, or it is of such extreme 
rarity as to exceed the nearest Tacuam we can produee by 
oar best constructed air-pumps ; so that no terrestrial an^ 
mal could breathe alive upon its sur&ce.$ If, then, it be 
inhabited, it is not by beings who have bodies like either 
men or any of our animated races. The lunar population 
must be of a far more aerial nature than our present selves, 
or our most delicate, fellow-creatures. Only sylphs, spirits, 
or angels suit such ethereal medium. It has a great n am- 
ber of invariable spots, which prove that the moon always 
presents to us the same hemisphere, and revolves on its axis 
in a period equal to that of its revolution round the earth. ^ 
Its dark and bright parts have given rise to the idea that it 
has seas, islands, and continents ; but it is now doubted 
whether it has any water at all ; and it has been su))posed 
that if it had any oceans, the superior attraction of the earth, 
especially when in conjunction with the sun, would di^w 
the aqueous fluid into a deluge over a large part of its sur- 
face. The light of the full moon is at least 300,000 times 
more feeble than that of the sun.ti From this inferiority, 
the lunar rays, when collected in the most powerful mirrors, 
produce no sensible effect on the thermometer.^ Indeed^ 
they seem to have a cold-producing agency, according to the 
experience of practical men, though philosophers have noi 
yet ascertained the fact by their diiict experiments.** That 

* La Ptftce, p. 47. An American astronomer bas imagined that it 
wan covered with ice and snow. 

t Femssac, Bull. Univ. 1830, p. 16S. Mr. Olbers thinks that Lohr- 
man's Chart of the Moon Snrpasses all others that we havti of it. 

2 La Place, p. 43. 

$ La Place, p. 43. It is inferred, that fh>m this mode of movement 
one hair of its residents never see oar earth, and the other half never 
behold the sun. Id every month they have only one day and one nighty 
each a fortnight long. 

il This is Mons. Boaqner's inference, fh>m his experiments, whleh La 
Place inserts in his worlc, p^ 42. But Dr. WoUaston has thought himself 
jostifled, fh>m his comparisons, to conclude that the light or the san is 
almost a million of times greater than that of the moon. He computed 
the solar ligbt to equal that of 5,563 caudles placed at twelve inches 
distance, and the light of one of these, at this distance, to correspond 
with that of 144 moons. He therefore inferred the sun to exceed the 
moon in brilliancy 801,072 times.— Feruss. B. U. Sept. 1830, p. 179. 

IT La Place, p. 43. 

** M. Arago was assured by the gardeners of ftris, that in the months 
of April and May, they had (bund the leaves and bods of thetar plants 
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fiiey h«re apecalkr and unsdatarf influence on tbe atmoal 
firame appean lo ka^e been aetuallj experienced by MOkd 
of omreouatiymen.* Other nations declare the Bame.t It 
hai been so often oiMerved in mental derangement, that this 
IBshdj has been named hmaey, from the assumed effect ; 
aad mectical men, experienced in such cases, have assured 
■e that in many there is a visible excitement at the changes 
of this luminaiy. Its atmospherical effects have been uso 
UMWited.! We learn ftom Phitarch, that the ancients be- 
lieved the moon to produco many singular results, which he 
eBumerates.^ Hwooe, hovrervet DOAotifid and interesting the 

wtasa exposed to the flill moon In a elesr night, actaa}Iy (Vono, whoa 
tiw thenrnnnitflr in tte stmoRpbere was many degrees above the freezing ^ 
point. He mentioDS that cheaoAusukidieato the moon's laya to have at ^ 
mgorific power ; hat that tbe largest specalamo dimolod to ths sMoa ( 
nrodnced no such indications on a thermometer placed in their fteos.— ^ 
Feissa. BuU. Univ. 1887, p. 383. 

Br. Howard, of BaltiiMre, has afflnDed,tbat on plaelBg the M aufc eaed 
npper l^all of ois differential thermometer ia th« Ibeas d a Hthnsm* 
inch r^ecting nUrror opposed to the light of a fall moon, the Uqoor saak 
in half a minute eight degrees ! ! 

* ** Men on board aship, while iTiiif^ia the sMOBUglit with their fhees 
exposed to the beamb, often have their mnsctes qMmwdiealty disioited, 
and their months drawn awry'; others have been so imjared in theii 
sight as to lose it for several months." ** Fish hnng np all night in tha 
light of tbe moon, when eaten next day, has ac ie i al oned vMent niclcness 
and excmciating pains."— Montgom. Travels of Tyenn and BowMtC 
The Baptist missionaries mention that he who has slept in the aipsii« 
light is heavy when he awakes, and as if deprived of his senses. This 
eorresponds with what Plutarch sotlcos : ** Everybody knows that those 
who sleep abroad under the joduaoce of the moon ara sot eaaiiy waked, 
hiu seem stupid and senseless."— Pint. Symp. 1. 3. I have felt thia. 

t Mr. Madden mentions, that the Arabs attribute a morbific influence to 
the SMon, and think it eaoses ophthalmia and catarrh^ He thought 
there was some influence ftom it in the detoeic, beyond the coaunoa 
dampness of the nights.— Travels in Turkey. 

t M. FlaugBi^es declares that Ibr nineteen years he fbond a constant 
relation between nebnloos days and. the phases of the moon.— Bull. 
CJniv. 1829, p. 09. 

$Platan^'sm)^ieesars:-^**The moon has some Inflnenee on flesh; 
meat corrupts sooner in tlu) mooali^t than in the sun— nurses are cao- 
tious of exposing their infhnts to the moonbeams— women brought to 
bed at fhll mooa have easv tahaara— hence Dtena, or the moon, was 
made the goddess of childbirth ; and Timotheus says, ' And by the 
moon, which lessens tho pains of women'— the carpenters refhse trees 
out in the Adl of the moon, ss softer— Ihrmers usually thrash their wheat 
in the wane ; it is then drier, and bears the flail better ; in the Aill, it is 
malst and braised— dough leavens sooner in the full — at this time roost 
dew foils. Hence the poet Alcman calls the dew tto daughter of the sir 
and «r ^ aiew.'^'-VlotsreVs Sympos. Uh. iii. qoest. 9. i Observe that 

E 
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maonligflit sceneiy of both heaven and earth is felt to be by 
all, it will be always wise to recollect, that the night is bos 
natural and appointed season of retirement and repose; 

But our system could not be completed to be what it is 
Without the other planets. These are the six larger ones, 
and the four asteroids, which move in cirauit round the 
sun, like ourselves ; and the satellites which are found to 
revolve round the three most distant planets. 

The ten planets and asteroids are always visible, except 
when immersed in the solar rays- The first five have been 
known from the remotest antiquity, because they can he 
observed by the. natural eye: biit Uranus and the asteroids 
remained unknown till the telescope descried them since 
the middle of the eighteenth century.* Mercuiy and Venoi 
never recede from the sun beyond certain limits. The 
others are elongated from it to all possible angular distances. 
But the motions of all these bodies are comprehended in a 
zone of the celestial sphere, called the zodiac; and the 
breadth of this is (fivided into two equal parts hy ihm 
eclipticrt 

Mkbcitby, so near to the sun, and thence so heated, that 
Dr. Walsh has not unaptly said, the inhabitants, if any^ 
must be so many animated basaltic Memnons, revolves round 
its axis as we do, and in the same time4 Being eonmibnly 
immersed in the sun's rays in the evening, and thus con- 
tinuing invisible till it emerges in the mornino^ it appeared 
like two distinct stars; and along series vof observations 
was requisite to enable the student of the heavens to recog- 
nise the identity of the star which was seen to recede from 
the sun in. the morning, with that which approached it m 
the evening ; but as the one was never seen imtil the other 
was invisible, it was at last concluded that it was the same 
planet which oscillated on each side of the sun.} 

Mr, Edmonstone, who had lived thirty years in the f<H«8ts of Demerara, 
remarks that trees cut in AiU moon split, and the wood soon rota.— Bull! 
Univ. 1830, vol.vi. p. 162. 

* Mr. Plamatead, in 1690 and afterward, had noticed and registered 
Uranus as a star; but no one was aware that it was a planet till Dr. 
Herachei made the important diaoovery which has given thelaravsC ex- 
tenaion to our aystera that it is now known to embrace. 
;t La Place, vol. i. p. 48. 

X Schroeter thought this was done in 94 hrs. 5' 30".— Mr. Hartal 
BQle to La Place, p. 335. 

$ La Place, p. 50. Its dongation flnom ttas sm aerer eamedi tUrty- 
two degrees.— /&. 4& ^^ ' 
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\xhV9 r0Tohr«a» tike oar eaith, in 0Oiii««rbat le« thm a 
day.*' Sehroeter has inferred Irom his obeervattons, that it 
has moonCaina of a considerable height, and is snrnmnded 
by an eztensive atmosphere, whose lefracting power does 
not differ much from oar own.t It may therefore have in* 
habitants more like ourselves than those of the other planet% 
but it i» much hotter than our globe, even in our tomd zone. 
It surpasses all the celestial orbs in its brilliancy*. It ap* 
pears- sometimes with bonis, like the moon. 

Mars, distinguished by the redness of its colour, does not 
move exactly in the plane of the ecliptic. It sometimes 
deviates several degrees from it. It cnanges its apparent 
form, and becomes sensibly oval* accoiding to its position 
with respect to the San ; which shows that it receives tight 
firom this luminary. From the spots that have been noticed 
on its surface, it has been inferred that it revolves in rather 
more than our day oa its axis, inclined to the echptie in an 
angle of 6B^ 33'. . Its polar diameter is somewhat less than 
its sqaatoBaI4 In this it resembles also our eaxth.f 

The splendid orb of Jupitbr, though above twenty times 
larger in diameter Uian our globe, yet has received sadi a 
iar greater acceleration of agency thui was appointed to our 
planet, that be revolves round himself In less than half our 
day.l) His Carnal circuit pives him five hours daylight and 
£ve hours night ; but his circuit romud thfr sun is so ampl^ 
and his ratio of motion so different from ours, that he takes 
nearly twelve of our years to complete it. His season is 
supposed to be uniform. 

* Scbroeter found tbis to be in S3 his. SI' SQ'\ 

t La Place, p. 53. 

t La P3ace, p. 56. Araf o measnred tbeae diameters to be in the ratio 
of 189 to 194.— 16. p. .57. His sidereal revolution is 667 days : his s3r]iod> 
ical 780.— /&. p. 54v 

^ In onr globe " the excess of the radius of the equator abore that 
of the poles does -not surpass 20,000 inetres.'*^-La Place, p. 116. Not 
quite twelve miles and s quarter. . M. Poinsot asserts that this flatness 
of our globe at the two poles, though very small, is sufficient already to 
derange onr equator every moment ; as we perceive in the heavens by the 
sensible phenomenon of the procession of the equinoxes.— BnlL Univ. 
May, 183Q, p. 336. Newton first inferred this polar flatness. 

(I La Place, p. 163. The motioD of his spots indicates his rotation to 
be Oom W. to E. in a period of 0,41 077 decimal of a day.— P. 59. '* His 
volume is 1000 times greater than that of the earth." —16. p. 6S. His 
atom-diameter is to the earth's equator as 391" 185 is to 36" 54l«— A. U* 
p. 44. 
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lii|Ater tvto mads to be Dw most briUiitnt of tbe planets 
trfter Venus, which he sometimes sux^asses in brightness ; 
tiioagh he is at least fire times more remote from us than the 
Sim.* Like Mars and our globe, hie oib is flattened at the 
pole8.t Foar small stars, or satelliles, constantly accom- 
pany him, always changing their relative positions. The 
magnitude of these moons cannot yet be exactly measured ;t 
nor hftye the several obscure belts which are obserrable upon 
his surface been as yet accounted for. To his inhabitants 
the son is supposed to appear but as a bright star, giving 
little or no sensible heat. 

Satuin was placed about nine and a half times farther 
ftem ns than the sun ; and made to revolve round his axis, 
HlEe Jupiter, in teas than half of our day ; though his mass 
is so much greater than ours. His celebrated ring was found 
by Hersehel to have a similar rotation, in nearly the same 
time.^ AHhoogh so remote from the sun, both Ids body 
and bis rkig are deemed opaque bodies, illuminated by it. 
The ring duappears when the earth is in its plane, a» its 
tidokness is imperceptible, and it becomes also invisible 
when the sua is in its plMie, and continues so as long as 
Unt plane is between* the eon and the earth.|| 'Its seven 
•ttellites revolve around it from west to east, in orbits nearly 
ttfeufar-^the flnt six almost in the plane of the ring, while 
the otbit of the sevenlh api^oadies more te the plane of the 

* La Place, Ik 80, as. 

t Arago found by a very accurate admeasarame&t that Ms polar is to 
bis equatorial diameter very nearly io tbe ratio of 167 to 177.— La naee, 
p. iW. 

X Herscbel observed, ttaat ttiese safeelHies sarpsssed each other socees* 
rtrely in splendour, and ascertained thatthoy revolve on tbemsebrea, like 
Ae moon, in a period CNfaal to tbe duMtion of their rerolatiotM round Jo- 
pller. — ^La Place, p. 68. Thla drenmstance makes them very like our 
moon. ** The inequalities produced by their mutual attraction do not 
difllsr materially flrom those of the planets and of the moon .''—La Place, 
vol. ii; p. 93. This great astronomer has even computed their respective 
masses, though their extreme smailness, and the impossibility of mea^ 
soring their diafneters, seemed to forbid such an attempt.-— See them 
siafed,p. 88. He explains, with daborate science, their inequalities in 
Ihe Second and Eighth Books of his Celestial Mechanics. 

$ The planet in 0,488 of a day ; the ring in 0,437.— Lti Place, 68, 67. 

11 La Plate, p. 65. Tet by increacAng the potver of the inspecting tele* 
seope, Herschel found that it remained visible to him, after it had disap- 
peared to other obserrersjr~/». p. 66 " From several black hands 

which have bean observed by some astronomers, it wooid appear that 
there is a greater number of these rings."— 2b. p. 67. 
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«c&ptiOk Hemcliel tneed £▼• belts apon its muhtoBfiim&f 
pu^Uel to its equator.* 

. With the orbit of Satom our eolar eystem had been al- 
ways thought to tenninate, tUl Dr. Herschel, on the 18th 
March, 1781, aaceitained, that vast as his ciicait was, yet 
that it embraced only half of that area of space which it 
really includes, by discovering a new planet to be rerohrinc 
at twice the distance of Jupiter from the sun. This grand 
addition to our system was at first named Georgiom Sidue, 
then Hersphel, and now more commonly Uranxis, especially 
on the Continent. It moves with a slower ratio of speed 
from west to east, and forma by iia oibit the present con- 
fines of our planetary system. Its apparent diameter is very 
small. Uerschel discovered six sateUites to revolve about 
it, in orbits nearly circular; but only telescopes of very 
high magnifying power enable us to perceive them. Two 
only have been recognised and fiilly admitted by other 
astronomers, t 

The asteroids, or telescopic planets, that revolve be- 
tween Mars and Jupiter need not be further noticed 
here than to mention their apparent confirmation of the new 
law which the scientific Bode had suggested ; or, to nieak 
more correctly, bis recent perception of an ancient law; 
for what is novelty to us is antiquity to nature. His idea 
was, that the several planetary orbits have a progression in 
their maciitude. But this likw seemed to be intermnted 
between Mars and Jupitei; Hencd he inferred, that then 
was a planet wasting in- that interval ;t a bold yet pro- 
fi>und conjecture ; but this paredicted deficiency is now 
found to be supplied fay the four new asteroids, which occur 
in the very space where the unexplained vacancy presented 
a strong objection to the theory. AU their orbits con^rm 
in dimension ta the law in question; {» Thus- the deduction 

* La Place, 88, 69. " Satnra moves in bis orbit man tbao SB^OOO mass 
an hDur."--Her8cbel, Disc. p. 192. 

t Hence, La Place tbinks we cannot yet orlncontroTeitibly sore ot 
their existence.— P. 70. 

t Hie perception waa, tbat tbe planetary distanoes above Mercnry form 
a geometrical series, of wbich the common ratio is 2 :' eacb orbit in a»- 
eent being doable the distance of the next inferior one (torn tbat of Mer- 
cnry. Thus. Sat urn revolves at twice tbe distance of Jnpiter, and Uranns 
at twice that of Saturn ; but between Jupiter and Uars the law seemsd 
toIUl. 

$ J. W. Herschers Disoonrses, p. 306. 

E-3 
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<tf B<id« #u aiiseitained to be one of thoie pteAictiVB atltl- 
cipations of true science which, if just, are^ tike Newten^i 
^ferenice of the cembaBtibility of the diamond, ftuie to be 
verified by the 'subseqaent accecinoiiB of out .philosophioal 
knowledge. These aiteioidii ntote «i half the dUtawse of 
Jui^r, and at twice that of Man, horn Metmry. This 
eftablMdimeiit of wadi a law fumshea anodier impreeai^ 
inatanee of the acientific plan and prindplea en whiok crea- 
tion has been fiibncated. Every new perception of the m- 
telliflent laws by which the heavenly bodies move and are 
legmaled mtkea more palpable the impossibility that they 
can have occuxred from an^ other origin than that of a de- 
aigninff, conceiving, -selectmg, and oioaining cause — a red, 
piC'^xisting, intellectual Creator. Snch wonderful science, 
so exactly, so efficaciously, and so permanently opemting, 
can never have arisen from mere oonfiisiim, from Tandom 
mctivity, or from irrational chance.* 

Such was the celestial system with which our globe vras 
associated at its creation, distinct from the real of the starry 
masses. But you will observe that the tomrs have not 
been mentioned as apart of it, and may be disposed to ask, 
Wkethsir they were among the heavenly bodies that were of 
a contemporary formation with our earth. It is a natund 
inquiry; but we have no materials on which we can satis- 
Aictorily rsailon to any useful conclniion on this pc^nt. 
Although we have now become acquainted vnth so many, we 
know wit little about them. They participate, like 4he otfaidr 
stars, in the movement of the heavens ; and this, combined 
vnth the smaDness of their parallax, proves that they are 
not meteors generated in our atmosphere. Their proper 
motioBs'aTe exttemely complicated. They have a place in 
every direction ; and are not restricted, like the planets^ to 
novo from t^est to east, and in planes very- little inethMd to 
the ediptict 

*Tbelr Ailfllment of Bode^s law strengtkens tbe probability that they 
'are the fVagmdOts of a single planet which once moved in the aameorbit 
in ita solid integrity, aa this anbatantial singularity would more resemble 
that of the others. The three first of the asterioda take four years and 
eight ttiomha ifi their sideral reTolations, but Vesta a year less. '* Pallas 
aeviatea (h>m the prane of the ecliptic considerably more than the other 
planets. So that to compute ita devlationn, we should enlarge eonsidf«>> 
aft>Iy the breadrh of the zodiac."— La Plafe, p. 71. 

t La Place, p. 70. "Nearly one half of the comets- move fhnn west to 
east, while the other half perform their movemuits hi a contrary dlno- 
tkML"— anart. Bev. No. 41. p. 917. 
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If w» laww tfieir ons ill oitf«yst0in» ir» o<Ndd font note 
motMMe conjectural u to tiie dumiology of their cieetioa. 
Th4^ bafe been notioed horn the emrheet en of astio- 
bobiiobI hWtoiry; uid if our modem philoeophers had not 
difoovered that eotne, at least, leave ns to return a^ain inlo 
our syaten, afkd therefore deacribe a vaat ellqptical oibit 
FMind our sun, me might hate iiuicied that the perioda of 
their firat reeorded appearances in our field of acience were 
the eras of their individual formation. But their r ec ur ring 
presence proves that their firat existence ascends into unex- 
plored and unrecorded antiquity. Yet from whence they 
come to us we as little know, as for what purpose. Tycho 
Brahe proved that they were farther from the earth than 
the moon, and were nearly as distant as the planets. The 
eomet ef 1682 reappeared in 1759, having in the interval 
described an orbit like an 'ellipsis, answering to a revolution 
of 27,937 da3rB. It will therefore reappear in PTovembOT, 
1835, or four years hence.* In its gnatest distance, it is 
supposed not to go above tvrice as fior as Uranua. Tins is 
indeed a prodigious sweep of space ; and it has been justly 
observed, that the vast distance to which some comets roam 
proves how very far the attraction of the sun extends ; for 
though they stretch themselves to such depths in the abyss of 
space, yet by virtue of the solar power they return into its 
elfnlgenoe. But it has been recently discovered that thrae 
coinets, at least, never leave the planetary system. Ofls^ 
whose period is three jean and a quarter, is induded within 
the orb of JbpiCer ; mothct, of six years and tln«e quar- 
tan, extends not so far as Saturn ; and a thini, of twenty 
yean, is found not to pass beyond the circuit of Uramu.t 

* M. Fontecoidant, In Bull. Univ. 1839, p. S90. "It experieneed in Ms 
eoonw peitaitmiiofis Dram tlie pianeta Japlt«r, flatarn and Uraaua, aad 
a smMible alteration frokn the actum of the earth.'*— A. He calcalalM 
these perturbations. It had appeared before, on 29 Aoff. 1531, and IB 
Oct. Vim ; then on 14 Sept. 1662, and 13 March, 1759. He ezpeeta it on 
7 November, 1835: but M. Damoiaeau ihinka it will bo the 4th of that 
month.— /ft. [Anfrbet (hr bettirif fimcfas.] With such aathentlcal 
precision do men of adenoe airenipt to anticipate the movemonts of 
theap inmienaely dietant, and nanany iaviaiUe bodies. 

tMr. J. T. Bartter, Bo^lihrtt, an4La Place have calealatad and shewn 
the effects which the action ofJuirftei^ attraction has had on some of the 
-^etneta. It may have rendeMd «he one of 1770 then viaiMe, which had 
been unaeen before ; and have made it iavtsibto snda ftom tl» ymt 
177«.-ilsehaD. CMsst. iL p. 896 
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TIm Ktde eomtft, the fifst of theae time, whose letdmf 
were predicted and its oibit asoertaihed by Encke, cats the 
oibit of four planets in its path. Approachinff witlun the 
distance of Meieuiy, it lecedes to about fi>mr-&hs of that 
of jQpiter. Its body seemed without a nucleus, or any 
regular, defined form. Stars were seen through it. It is 
attached to our system, and describes e^ual areas round the 
sun in equal times.* Its figure was circular, approaching 
to an oval, without any appearance of a tail. This ftct 
evinces sudi relations to our system, that if any- comet can 
be placed contemporaneously with it^ this mi^t be included 
in the process of our creation.! 

** The jrindtioe jkMiiy of the planets is clearly indicated 
by the compression of their figure, conformably to the laws 
of the mutual attractian of their m<decules. . It is also de- 
nionstrated by the tegular diininutien of gravity as we pr<^ 
ceed from the equator to tiie poles. This state of primitive 
fluidity, to which we are ccmducted by astronomical phe- 
nomena, is also ammrent from those which natural history 
points out'* SucQ is the deliberate judgment of La Placet 
Sir Isaac Newton had also, a century be£»re, asserted Uie 
primeval fluidity of our globe. It is thus that Moses first 
displays it to our view, a moving, liquid, unformed mass. 
In this itate, under the additionu action of light, it be^aa 
its wonderful rotation, and became the regular composition 
of which it now consists. 

One of the grandest circumstances to which the content 
plation of the heavenly bodies that form our system at- 
taches the attention, is the sun^ising distances at which 
they are placed, and the stupendous amount of space which 
they occupy by their circuits. Our earth is above ninety 
millions of miles from the sun ; Saturn is above eight hun* 
dred more miles farther off; and the next and most remote 
that we know, which ii connected with us, the Uramus, is 

*Mr.D«vks Gilbert. 

tThe able Mr. Sinive inAn«d that it probably reeeived its U^t flnom 
ttie Min. It had no oolid nneleiiSi beeavae be saw very sinul stars 
throofta Its nebulosity, even within a ibwseoMids of its moat brilliant 
point. It presente d a oentre of intense light nearer the border. It be- 
came BMwe brilliant ae it approached the son, and its dimensions dimiii- 
tahed ss ti csnoe nearer to the earth. 3tit ita finn ia 1888 waa not the 
•■Mai in 18BS.— BnlLUntv. 1810^ p. 107. 

|8yBtiai^vol.U. P.I6A. 



FAdM Itat CatfiATION TO THB SVLVOB. OT 

twice fhat mg^y £«tatic6.* The feet is rabfime, and T«gi 
be]r<MMl the power of our words to express, or of oar ideas 
to conoeive. This last planet of our system rolls in an 
elliptical drcle, of whieh 1788 millions of miles is the di- 
ameter ; and therefore circomscribes an area of 5000 mil- 
lions of miles. Our system occupies this amazing portion 
of >>q>ace ; and yet is but one small portion of the inde- 
scnbaUe universe. Immense as is an area of 6000 millions 
of miles, yet it is but a very little section of the incompre- 
hensible whole. Above 100,000 stars, apparently suns tike 
ours, shine above us ; and to each of these, that analogy 
would lead us to assign a similar appropriation of space : but 
of such a marvellous expansion of extent and being, al- 
though visibly real from the existence of the lucid oibs that 
testify its certainty to as, the mind, with all iU efforts, can 
fomi no distinct idea. Thought lapses into nothingness 
whenever it attempts to do so ; and yet, astonishing as this 
is, it becomes more wonderful from the fact th^t the dis- 
tance is so immense from us before those other myriads b^* 
gin, that no fixed star can be made to give a puaUax by 
the ttdst powerful instruments. The remoteness, there- 
fore, of the nearest beyond the orbit of Uranus, must be 
what, fkom the poverty of earthly language^ we most be 
content to call immeasurable. 

This is indeed a marvellots mystery. It compels us to 
call creation an infinite immensity. It aggrandizes the* 
Cr BATOR into a sublimity, that would render it the most 
presumptuous folly lor us to imagiiie that he eeukl think of 
or care for us, if he had not expressly revealed to us his 
condescending regard, and his invitation and command that 
we should attach ourselves to him. But this awfiil great- 
ness makes that revelation Uie more inestimable to us ; for, 
without such a charter, without such personal authorization 

* Mr. Bornsby kas made tbe fbllowiog csleolations of tka absolota 
pisTAMCB of the PLANSTS flpom the scs, ia English miles : 

' Mereary i6,9Sl,70D 

Venus : 87,795,500 

Our EiLRTB .....93,796,900 

Mars 143,818,080 

JniHter 487,472,000 

Satarn 894,163,000 

Phil. TnDS. 1771, VOL IzL p. S74. 
TftstTnous is twice that of Saturn. 
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tat mu afiecdonate adoration and grateful daty, what eooU 
our reason suggest to as, while it contemplated a majesty 
BO tremendous, but a tremulous dread and silent despair ! 

Another consideration is astounding : ^When 

Ire gaze> on a clear eyening, on the bright Jupitert we are 
seeing an object that is 487 millions of miles from us. But 
when we look at the bright Orion, or the Great Bear, we 
are beholding substances which are myriads of times that 
remoteness from us. . . . The idea frequently oyerwhelms 
me, as I stand and view them, and think that I, a petty 
human being, have the feculty, and can exercise the power, 
of looking through millions of millions of miles of extended 
npace, and that I am at that moment actually doing so— and 
that mch.an amazing expanse is pervious to my eye, and 

Z perceptible by my conscious and, in comparison, insignifi- 
' cant soul. But miraculousneaa is the true chiiaoter vT^ 
created nature.* 

*The Mtowinf TWdei maybe senrioeable, in eoasideriBg tbe ei«a' 



DuKBTSRi or the Sim sad PLANSTf, in English miles. 



Am ^sajm 

Biereaiy .....lS94 

Venae .....IfiBT 

OvK Eartb 7,911 

Moon ,....9,180 

Man 4,189 

Vesta S38 



Acno 1^489 

Ceret iflS 

PaUas.. ...80 

Jnpiter 89,170 

Bttnra..* 79jOM 

Vwam 8S,llt 



QvAjmrr of Mattbr. ompposinf that of (he Earth to be 1. 



Sum 3i9,«k» 

Meraniy ,0,lSft 

Venns |,135 

OuaEiJtTH 1,000 



Moon 0^035 

Jnpiter.... f80.M§ 

Satnm lOS^IffO 

Uranns 16^ 



Rbvolutioh ronnd the Son. 

Mereary.... 87 days 23 lurs. 14 min. 83 Aea 

Venus 994 16 4 94 

OnaEAaTH 969 ff 46 48 

Mars 060 

Japiter 4,330 

fiatnni 10,740 

Vnuias 30,580 

Moon, round the Earth 97 

Dr. namison'B Ifint Boy. SoeL p. 898. 
' The last nnmbere would be in yewa : 

JapMer 11 yean lOmontlis 19 days. 

Satnni 99 9 11 

Uranus 83 . 9 ' 91 

Thus Uranus, though but 19 ttanes Ihnher off the sua than we ai^ 
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14 


39 
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19 


16 


19 
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39 
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43 
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In pereeinn^ liow dabontely the planeta luvre been m- 
soctatod with ua, and oar earth with Uieni, and all whh the 
sun,— >aiid have for that pnrpoae been placed and kept apart 
firom aU the rest of the itany nationi, though ao najneraii% 
— ^we are led to inquire what the Divine intention* were in 
this speeial connexion ; and what motDid relations he has, 
or parposed to have, established between us. It is a nat- 
ural subject of our curious thought But he has disclosed 
nothing of what he has done or dengns by thus linking na 
so particularly together. We can ascertain that we act 
physically on each other by our masses ; but no communi- 
cation of any sort has passed between us, and we are baft 
known as a moving star to them,, as they are so to us.' 
Yet our social combination in the vast regions of space im- 
pties that some . unknown relations are eziatinff between 
us ; and we may infer that our scTeral destinies have some 
appointed reference to each other. At present, we move 
through the heavens in our indtvidoal solitude, as if we 
had no affinity together— we matuaJly gaie at 4Meh othei^ 
and wonder at an aasociation so inconseqoential ; bat it u 
not improbable that future ages may un£>Id seme grand 
result and scenes, that will muce our relationship a sobliiM 
reality. 

When sufficiently arranged and consolidated, our earth 
was placed, with the planets, aft those immensely distant 
points and scientifically calculated intervals, both from each 
other and from, the su% which would accomplish the par- 
poses to be fulfilled in each. A mj^fbty impulse was then 
added to each, apparently diffenng in amount, which, if it 
had been unchecked, would have propelled them thrangh 
atke endless expansion of the universe ; but an attractive 
force was at the same time attached to the sun, which drew 
them, by a mysterious gravitating tendency, down to his 
centre. A marvellous adaptation was then skilfully and 
most exactly settled between these counteracting rorces, 
and according to their individual divenities; by which» 

takes 83 tfines the period we do fbrhia eireaic ; and Oatinrn, fbougli bat 
little more tban 9 times flurtber off, employa in Ma orbit S9 tisMs tbU 
%poee of daration in wbicb we accompliab oar annoal Joarney. 80 Oat 
diflbrent degrees of impuIsiTe or projectile Ibros moat bava baaa tt^ 
parted to each of us : fbr tbe dijibrenoa of maaaea doaa not aaam la a^ 
oooat flar the diveraitiea. Satnra is oeariy IM ilmaa oar nlaaa; wMla 
IhaanaiSBotqattair. 
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while the attraction of giwritation waa made by animriiria- 
ble law to be ever equal to the masses of each planet, the 
centrifugal or projectile impulsioa* precisely prqpoftionod in 
every one to that attraction^ was given to ejach i^anet : sp 
that in no one it should exceed tlie solar attraction, and yet 
that it should be always sufficient to prevent that command- 
ing power from pulling any one out of its appointed orbit 
down to the absorbing centre. On this nicely-balanced ad- 
justment of two most mighty and ever struggling and op- 
posing forces all the movem^its of our planetary system 
are daily proceedings ever on the ver^e of the most dcwtruc- 
tivie darker, by eith^ energy mastenng the other ; and yet 
' such a powerful and vigilant superintendence is. constantly 
ffkVMning both, that this perilous contest has continued 
nearly 6000 • years without the balance varying m the 
slightest degree.* The most scientific harmony c<m4inue0 
to regulate them with unabated, constancy and unvelaxkig 
Exactitude— ceaseless battle with as unceasiB^ eiquaUzatjon 
.4>f force and energy ; the most miraculous activity with the 
most -steady maintenance of uadeviating order, t Nothing 
bnt the Divine wisdom could have composed such a ftnely- 
bafamced system of tremendous forces, — nothing bQt the 
Divine power could command them> or perpetuate their ior 
dispensable equality v— and nothins^but the Divine will can 
dissolve what it is upholding.^ We may again repeat, ^and 

* ThoirBSuIt of this iateUigent arm^^anwat is seen in the grtat laws 
of ibe planetary motions, discovered by Kepleir, and illnsirated t>y Sir 
Isaac Newton, among other great truths, in hid immortal Principfa: 
These briefly are—** That the planets move in ellipses round the snn-* 
ilutt each describes about the sun's centre equal areas in equal times— 
that in the orbits of different planets the squares of the periodical times 
are proportional to the cubes of the distances.''— Hersch. p. 178. 

t Of the activity of the forces that are opevstlng in nature we may 
tma some notion, if sdch extraordinary thinfs are conoeivable at all, by 
La Place's description of the attractive power. " / haw ascertamed 
that between the heavenly bodies all attractions are transmitted with a 
velocity which, if it be not infinite, sdrpas^ks teverld thousand tinuM 
(be vKLociTY of LifiHT; and we know that the light of the moon leaehas 
the earth in less than two seconds."— Syst. vol. ii. p. 150. The annotator 
SB La Place so amplifles this idea as to detail an algebraic demonstra. 
lion, that **Tbe graviflc fluid passes over oiie nullum of. the earth's 
Ssaiidiametera in a mintitt of time. Its velocity is eight millions (^ 
tines greater than that of llght.'W Vol. it p. 49^. Although these may be 
iil|tJlenaslic8l truths, ye( they may be fiiirly classed among the incra^ 
Wia of siyonesk liowever.indi8putable they may seem, or really bs. 

I Sir Isaac Newton's Fiincipia and the CelesOiBl Mscbantoi of I4 
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• 

<m high hanun authority, that jL la impofsible that thti em 
be the meaningiess reaalt of onmeaping chance ; for it ia 
La Pteoe irho has said, ^ One of the most remarkable phe* 
Bomena of the solar system is the rigorous equality woidi 
is observed to subsist between the angular motions of ro- 
tation and revolution of each satellite. It is ijifiiiitt to 
umrr that thia is not the effect of hazard.''* 

We are therefore philoaopMcaUy entitled tp say, that this 
World, whose scientific construction appears more wtrndeiiiil 
the more it is contemplated and understood, and the study 
and apprehension of whose imbodied science has enlarged 
and deviled the human genius to its loftiest sublimity and 
most enduring fame, must have been framed by a tran- 
scendent supernatural agency; and could not otherwise 
have become what it is ;-— ^leither could it, without the coi^ 
tinued aid or co-operation df the same superhuman power» 
remain what it is — so firm, so unbroken, so undeeaying, and 
so beautiful as we everywhere discern it to be. For it is 
a vast compUcatioa of multi&rious parts — a very artificial 
arrangement of heterogeneoua things, none of whose par- 
ticles arerii^ their original or natural state •{ and the wnola 
and every portion-TeiL that is in it or upon it—- are in cour 
tinuai motion, action, reaction, and counteraction* Oui 
reason suggests to us, that no particles put forcibly to- 
gether, and continually agitated, separating and forming 
nesr combinations whidi never adhera together long, coon 

Place sofficientlj show the strict geometric science, of tbe rablimest 
kind, on which all tbe laws and phenomena of oar system bare been 
'eonstracted. Tbare are several other illustrious matbematldans, whoae 
works wiU ftmlsh soppleiaentftry iUostratiDaB of tbe same magnilleeiu 
tmih. 

* Syst. Tol. U. p. 360. The Marquis La Place has thus malted tbe 
flvd principtQ phenomena of tbe planetary system, as those which sie to 
be considered by all who inveMlgate tbe eaose of its primitlTe mevs- 
msBts. 

I. The motions of tb& planets are in the same direction, and very 
nearly in tbe same plane. 

n. 'Ha aiocioBa of tbe satdlites are ia the asms direclion ss dioss of 
theplanets. « 

m. The motions of rotation of these diflbrent bodies, and also of the 
sun, are in tbe same direction as their motions of prelection ; and in 
planes very little inclined to each otbsr. 

IV. The small eccentricity of tbe orbits of theplanets and satellites. 

V. The great eccentricity of tbe orbits of tbe comets: their inclina- 
tions being at the same time entirely indetemdnate.— La Plaoe, Notes to ^ 
lds9sf«t.liol'.1i.t.aM. 

F 
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ftbide in their orderly associatioii, and preserve their dae 
relatiims, arrangements, and regularities, unless the j^wer 
that made, persevered to superintend, and by its continued 
ffovemment compelled the discordant composition to perpet*' 
uate the order and system, and artificial subordinations and 
harmony, which keep the multiform diversities one com- 
bined and consisting whole. As what is complicated can* 
not have been eternal, nor what is full of the most ah* 
struse science in its construction have been put togethei 
but by a highly scientific mind, so all discordant and arti- 
ficial combinations, that are always in counteraction with 
each other, with a constant nisus to separate, could nevei 
be kept permanently together but by the nnceasinff appli* 
cation of the complicating power, and the continued super* 
intendence of the forming intelligence. Any other suppo- 
rition not only leaves an effect without a cause, but ex- 
hibits the contradiction, of an effect divested of its cause 
continuing to occur, in opposition to the abiding action of 
destroying causes and preventions operating unresistedly. 
The difficulty is not lessened by the theory of a creation 
so perfectly formed at first, as to require no afierrprovidence 
or attention ; for this idea, if correctly examined, will be 
found to be but the assumption of an impossibility, when 
applied to any complicated structure. A simple atom, which» 
when once made to exist, cannot cease to be, and cannot 
alter except by His fiat who called it into bein^, may need 
no future care. But no complication of particles out of 
their natural state into an artificial one can continue in their 
forced condition without a Continued action of the compli- 
cating power — and this is the creating one. The combinmg 
energy must continue to combine, or the combination' in 
time will sever. The creating power 'must continue to act 
as the conserving power ; and therefore, as a superintend- 
ing Providence, preserving what it has made, supplying 
what wears off, supporting what declines, restoring wh^ 
decays, uid adding new means and impulses when new re- 
sults are to be produced and new purposes accomplished.' 
No words alone create ; no words alone can be supposed 
to preserve. In both cases a power operates ; an act- 
ive power accompanies the mandate, and the necessary ma- 
terials are moved by that power into the previously planned 
and i^pointed combination. The same power keeps united 



VROH TBS tSKBJLTlOV TO THB DBLUOE. 63 

^hatit tfam unttes, and what, without raeh oompolNvc 
9Lge!ocj, would never so unite, and never remain in laating 
vtnion in opposition to its original independency or differeoea 
of condition. 

Hence the complicated stractnre and system in which all 
thingfs subsist are evidence to us, that the intelligent Power 
which brought them together, is still abiding upon them 
with its original energies ; and that it continues in the same 
action upon them which it applied in order to unite them. 
Thus, superintendence and continued aeency appeal to be 
essential to the subsistence of created things, in that com- 
plexity of make, in that artificial order, in wbich we behold 
them. Their component atoms can have no properties in- 
herent in themselves to cMise this cohesion ; because what 
is originally and essentially sole and separate until it be 
forcibly combined cannot have any natural property or ten- 
dency to combine. Combining tendency is incompatible 
with original separateness. It must be the addition of some 
other agency. Hence nothing could remain in those beaa- 
tifiil but pompulsoiy mechamsms, whose laws and princi- 
ples have suggested and constitute all pur science, unless 
the same power which created accompanied them in iUi 
providential agency ; and by thus accompanying, perpetu- 
ated the duration of its sublune oonstractions and most in- 
teresting compositions. 

The just inference from these remarks seems to be, that 
supernatural agency is as necessaiy to the present- sobsisl- 
ence of things, as it was to produce their original forma- 
tion ; and that it therefore is one of those abimng and es- 
sential laws^of nature to which all other laws, — those ma- 
terial and secondary ones which we can explore and calcu- 
late, — are but its chosen associates, its appointed and sul^- 
ordinated instruments. The master law and theto servant 
laws are ever operating together in their distinct lines of 
action^ and neither at any time vrithout the other. Nature 
is never deserted by its Maker. It was not framed as aii in- 
fantile toy, to be put together for a momentary amusement 
I and then forsaken. It was made for the benefit of its in- 
habitants. It will never last longer than it is a subject of 
its Ruler's care. It will cease when his attention to it 
ceases, but will endure until that be withdravni. Its con- 
tinued existence is therefore a demonstration of liis con* 
tinuing regard and ixersevering care. 



)\ 
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Instead, then, of foUowing the foMoa of some, to con- 
sider supernatural agency as an unnecessary or as an ob- 
solete idea, accustom your mind to regard it as the primal 
law of nature — the ever-dominating law — ^the companion of 
every other — the grand agent which gives energy to every 
other — ^the superintending sovereignty which never aban- 
dons its creation, but which is always ready and resolved to 
interpose its assisting operations, whenever the additional 
interference becomes needful. This is the true philosophy 
of nature ; and without a due recollection of this, great 
eiTors of reasoning, and much imperfection and incomplete- 
ness of mind, cannot but take place. All truths have a 
greater or less c<Hmexion with each other ; and absence of 
the grander ones in our intellectual treasury will produce a 
great chasm, and much confusion and incongruities, in what- 
ever may remain. 

Avoid, therefore, all absurd prejudices theoretically against 
miracles. They are inseparable from existence. Creation 
was a miracle. Its subsistence is not less so. The true 
idea of a miracle is, that it is an act of Divine power — an 
event which the material laws of nature, without the greater 
law of the Divine agency, could not effect. To describe a 
miracle as a violation of the lawsf of nature is an incorvect 
• and an inapplicable definition ; for all the laws of nature 
are in continual violation and counteraction by each other. 
Fire bums, but water extinguishes it. Water is fluid, but 
•cold converts it into a solid, and heat into air. It is the es- 
tablished course of nature, that all its laws should be thus 
violating each other. It is by such a violation that we roll 
yeariy round the sun. This is the result of the attractive 
law continually violating the law of that propulsive force 
which every planet has received. These two laws are in a 
constant struggle, each violating the other ; neither prevail- 
ing, — and therefore the result of their unceasmg conflict 
and counteraction is that forced compromise, ever resisted 
by each, but maintained by their very resistance, which ap- 
pears in our circuitous-orbii. We now go round the sun by 
na willing movement ; .instead of flyin^r off from it, as one 
law urges us to do, and instead of faUing into it, to which 
the other is always drawing us — this mutual violation of 
•ach other's law compels our planet into that elliptical civ> 
«ait, whidiis theaitificial product of this appointed cuiieit* 
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A minusle is therefore the exerted will and agencj of ikmt 
I)elty, who is an unexdudaUe part of all natnro, as weQ as 
his works : who is ever superintending them : and who 
acts by his natural laws in the usual course of things, «dA 
by the special operation of a miracle whenever he deems it 
proper to do so. He alone is the judge of the necessity or 
expediency of such an interference; but whatever ha 
chooses to do for the benefit of his creatures, there is no- 
thing to prevent him from accomplishing. He has no con- 
troller nor superior ; nor does he take counsel from us as 
to the time, the manner, or the fitneBs of his interposition* 
Miracles are therefore at no time impossible ; but, on the 
Gontnury, from the constant presence of the efficient cause, 
are always probable. The usual course of things is mani- 
festly left to the operation of the mechanized, and subordi- 
nated laws, as far as their visible causes appear. The su- 
pernatural interposition is not' necessary, while the common 
events of nature only are to take place, and can occur. But 
when the manifestation of the Superior Power, or the pn^ 
duction of effects to which the common laws of things are 
inadequate, become expedient, then what is specially needed 
specially ensues. The Divine agency immediately acts, 
and produces visible effects beyond the power of natural 
causes to occasion ; and thus evidences its own operation. 
That it would not thus interfere without an adequate rea- 
son is' the deduction of our judgment, which Horace has so 
fMcibly expressed ; but that it will alyrays thus interfere 
whenever a sufficient occasion makes its agency expedient, 
oar same judgment will as correctly infer ; because inteUi- 
gence will always act like itself and therefore intelligenthr, 
and therefort) at every period do what it is proper and rig^t 
that it should do. How it has acted in this respect before 
our present day hUtorj only can inform us from human 
sources of knowledge. Authentic history declares that it 
has thus interposed, but on rare, and always on great occa- 
sions, and from sufficient reasons ; and thus the special in- 
terference of Divine agency in the occurrence of miracles 
on great occasions and fiom sufficient reasons, is the sug- 
gestion of our past experience, and is the true philosophi(»l 
probability. 

I throw out these ideas for your conndezation, becanae 
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saesed history, being the hist(»y of the Divine agoBC^ in 
human affairs, cannot but comprise the appearance, and be 
expected to exhibit the occurrence, of such miracles as were 
necessary to effectuate its objects. 



LETTER in. 



Cnation of Vegetatumr—JVecessiiy qf lAght and Air to U^On tki 
Divine Agency in Nature— On tke Distinction between Light and 
the Solar Ray. 

Mt dkab Son, 
I CLOSED my last letter with observations on th^ Divine 
superintendence and agency which accompany the con- 
tinued sidisistence of our natural' woxld, because no other 
supposition will explain those grand phenomena which no 
discernible laws of naturie can account for ; and because 
wherever these act, they only operate as they do by the 
energy and qualities derived from the Creating Soverei^, 
and by the arrangement and co-operating and counteracting 
positions in which he has placed — ^and, having placed, 
continues to mamtain them. The permanent existence of 
things as th^ are is as great a miracle as their original 
formation. It is their artificial^ aiid not their natural, 
state ; and a continued Divine agency is as strictly neces- 
sary to keep them in it, as it was to compel them at first to 
assume it. The Divine agency is therefore as much a 
principle or law of subsisting nature, as any of its sec- 
ondaiy or material ones. It is ever actively operating^ for 
the welfare of what it has caused to exist and perseyeres 
to uphold — and therefore for the benefit of us, who are no 
inconsiderable portion of the great whole. Being thus the 
manifested rule and guide of our terrestrial fabric, and of 
its celestial companions, our reason will conduct us to the 
inference, that it will not be less mindful of the intelligent 
creatures which it has made — but that a moral providence 
as to them, and a moral government over them, and moral 
instraction tothem, will be also laws and principles of its 
operations upon subsisting nature, as surdy as those of the 
projectile and gravitating ^Kpes on oux consolidated mi 
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It is vpoa Hub fiNiiidatioo that all raend Iiialoryk buk; 

and it is obvioosly the principal object of the fint chapter 

of OenesiB to establish' in' the homan mindf ae a ptuai- 

tive and essential truth, which mnat nefer be sepaaled 

fiom it, that all existent things are tlie cieatioD of the 

common God of all, the only and the onivemi Deity. 

l^is has been done as if with the finreeigfat that two great 

errors woald be raised in the world* and would be set into 

-opposition against it : — the casual origin of thmga, on Aa 

lone hand^-or their unoriginating eternity, on Uie ether. 

We learn from literary huitory, and we aee aioond os in 

4ifo, that these notions have oocoxred and are etmggU ng 

:4for prevalence ; and-ae yon will not be able to vead, or to 

live, without meeting with them, I again pnes upamjaas 

•recollection, in addition to the ezpreas testimony of IIm 

lAosaic revelation in this its important and oopuneneiiy 

«eiction, the reasoned truths vrith which these mental haC 

iucinations will be found to be inoompaitible. 

No words can more emphatically sabvert the _ 
conception of the casual oitsin of things than tliie dei 
tion of La Place, who had no motive or disposition to 
favour any better theory, than the force and imp res s i o n on 
his mind of the visible truth, that it is nrFWiTr to mrrn' 
a^^ainst such a suppomtion. Less than this a mind with 
his knowledge of the science so essentially inoorporalad 
with nature, «nd so discenxiUe in it, oooU not luwe ntien- 
-ally said ; and it is to the ci«dit both of his nndemtaBdiBg 
and of his oaodoor, that what he ielt so strongly he has 
avowed so manly-. 

Intelligence omst lose the power of disesmiiiff intett- 
gence, or the scientific aund will feel dial aU Loerttian 
^eiMies, of the particles of things moving themselves 
casually into the system we admire and are part o^ ate 
inconsistent with its visible nataie and laws, and totally 
incompetent to account for them. * But our enUghtiinsd 
reason, which makBa thie deduction, will as cleaily feel, as 
to the other hypothecs, that the complicated structure of 
the world we inhabit, and of its planetary s]^ntera, eannet 
have been eternal ; because no compound, no comirfexity, 
AG combination of independent and eefiAfate paapticfes, can 
have been eternally in this state. An eternal compound i* 
« natural impossibility. It is a contiadiction la its Uspa^ 
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«&d it cannot be put into any form of phrase without being 
so. All oomponnds must be unions of what were once ndt 
tagether; and tiierafore it is an absurdity to predicate 
eternity of them. The composing particles may, or may 
net, have been eternal; that is a question of fact; but 
never the composition. The separate letten of the alpha- 
bet may or may not have eternally subsisted, but never one 
single word, never any sentence ; never, li fortiori, either 
Homer^ Iliad or Newton's Pixncipia. Never, therefore, 
our earth and its finely gravitating and geometrized system. 
In no part of our terrestrial abode is a creating mind 
more visible than in its vsgbtablb kingdom ; for, here, 
we see everywhere specific combinations producing spe- 
cific dSfects, and no other, and with undeviating constancy 
and with the .ezactest certainty, each phenomenon arising 
firom a peculiar and adapted organi^sation distinct from 
every otoer, vduch invariably produces its euited result, 
and only that ; yet each but the union^ in different arrange- 
ments Kod quantities, of the same common particles. No 
ftdcied tendency wiU explain this. The same paTtic^e8 
eeuld not tend to be a thousand dissimilar things. No 
assumed tendency can explain diversity : a tendency to 
diversity is an impossibility, because that would be a ten- 
dency to be and yet not to be, which may be justly deemed 
an absurdity. If the particles of vegetable nature tended 
to form a rose, the same particles could have no tendency 
in themselves to compos^ a lily. All tendency, if such a 
thing existed, must be specific and uniform ; it could hot 
be variable. A tenden^ to form, is « tendency to do so, 
bat cannot be also a tendency not to do so. A tendency 
to form a rose could never fonn a lily, because that would 
be a tendency to form and not form a rose, which would be 
both a eelf-contradictioo and an impoesibility. No pre- 
sumed tendency can therefore explain the numerous diver- 
nties of vegetable organization. All plants are formed of 
similar component particles, varjfing only in arrangement 
and amount; and no particles that tended to form one 
^composition could tend to fi>nn any other. But instead 
of vegetable nature being only one comjfKmtion, there are 
fipom 40,000 to 80,000 diversified species.* The theory of 

* ** the botanist is ODnversant with flrom 80^000 to 100,000 speslss of 
llMMs.*^— Hi8neli.Bise.138. This is tmu^largwnambiBr than ftrawr 
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tandenciet is a m«re fidlaey off words. Not a angle Ui^ 
denoy hat beea preyed to exist. Ail nature is, in each oC 
its departments, an assemblance of varied compounds of 
similar elementary particles. A tendency of these to fonn 
any one would form only that one, and no other. But 
inatead of all things being only multiples of a single com- 
position, the universal character of nature is» in all its 
classes, that of multiform multiplicity ; of oompottnd diver- 
sity so inexhaustible, that of the inexpressible miUioDS of 
millions of substances which are axoimd us, tfeaicely any 
one is the exact counterpart of anotfaei. 

You will therefore only smile when vou find thai some 
men can gravely say, and others gravely repeat, that one 
particle tended to unite with another, and these with others, 
but only in a straight line, and then, that they tended to 
bend that line into a ring, and then to enlarge that into a 
vessel, and then to branch out into oth«r vessels, and then to 
make hone, and then to make blood, and then to form nerves 
.and flesh, and then to extond into limbs, and then to make a 
heart, and then a pair of lungs, and then all the other fiino- 
tions of the human body, one after another : giving thos a 
thousand different and inconsistent tendencies to the same 
elemenlaory particles, none of which can be proved, or is 
likelv, to have had any tendency at all. 

The true deduction of an enlightened reason therefore is, 
that all visible nature has. originated from an inteUigsBt 
Creator — that such a Creator will continue to'supenntsnd 
what he has made, to preserve it in existence as long as he 
means it to subsist — luid that he who has made, and thos 
superintends, will be also the moral governor of ids intoUee- 
tual creation, and will exercise such a moral providence 
over them as his purposes and their wel&re shall require ; 
and will therefore nudce to them such communications of ids 
sovereignty, of his mind, and of his will, as Ha may from 
time to time deem expedient. 

In expressing to you these thoughts, I am only statmg 
ihe process and progress of my younger mind, when it was 
forming its settled principles on these great subjects. I 
could not live contented with ignorance, nor with error. I 

estfnatloQs. The laborious and sctive-mindfld Loodoh msatioQs'oBly 
44,000, ef wUek 16^000 had bem deserlbed.— Baeyc. Gaid, «00. 
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wanted knowledge, and as I was acquiring it, I felt, what a 
man of misdirected talent at that time justly said, « The 
mind cannot unknow." All knowledge attained, makes 
more knowledge necessary. There is a knowledge which 
creates doubts that nothing but- a larger knowledge can 
satisfy ; and he who stops in the difficulty will be perplexed 
and uncomfortable for life. 

On the vital j>oints, of the Deity and his will, I desired 
certainty above all things, as far as it could be gained. 
Truth only on this is valuable, and it is most important to our 
well-being not to be without it. I sought anxiously for it, 
and it came to me, according to my most cautiously-exerted 
judgment, in the ideas which I have just expressed. 

From the perception that our earth and the universe were 
vast compounds, and that no compound could be eternal, I 
proceeded to study botany, zoology, anatomy, and chymis- 
try, that I might distinctlv know what organized beings 
were, and in what they differed from inorganic things. I 
made various experiments in each ; and planted seecb ami 
watched their germinations, and dissected and examined 
every vegetable in my reach,~^te leahi its structure and to 
observe the mode of its development and the causes of its 
functional products. I devoted two years specially to these 
considerations, when the fall enjoyment df the strength 
and spirits of eight-and-twenty made every emplo3nnent 
easy and pleasant that I miglrt have such ocular demon- 
strations of the course and processes of nature as I could 
then attain.* The result of all these inquiries was, that 
my mind became fully satisfied that every substance in 
nature was a composition of elementary particles ; that no 
particles could of themselves form the diversified and skilful 
and constant organizations which were everywhere around 
me, and of which my own body was to myself a conscious 

* I cannot but remember with thitekftilneafl tbe benefit I derived, in 
1799 and 1790, flrom the lectures of Dr. G. Pearson on Olnrmietry, Sir 
James' E. Smith on Botany, and afterward on Zoology, sir Anthony 
C^lisle on CompiinitiveAnatomy, Dr. Babington on Mineralccy, and 
Dr. Adam Maraliall on Human Anatomy. The latter, a man or strong 
mind, bad deeply studied the mathematical construction and laws of our 
bony fhbrie, and was never happier than when explaining them. In the 
course which 1 attended, he waa panicnlariy scientific and eloquent on 
this subject. I remember his devoting a whole lecture to displsy the 
pralbund science that was visible in the fomuition of tbe doable unfa 
sfoos of our Joints. 
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specimen. Soeceeding yean of xeflection and 
uiowledge have confimied these earlier deduetioiiSi and 
provided a soarce of unceasing happiness to my enfeebled 
age, from the ofmsiderations to which ikey lead, and fiom 
t& hopes and prospects which they are ever opening befoie 
it.^ Organization, then, became to me the decisive teacher 
of a creative intelligence. The elementary particles of 
things must have been in a separate state, before they weM 
combined into organizations ; and nothing but a designing 
intelligence could have formed them into these. Here my 
mind found its intellectual rest, of which it has never sinee 
been dispossessed. 

The CBSAfioN of vKOETABLBS is placed by Moses sobse 
quent to the production of light and of the atmospbere ; 
immediately after the waters had receded from the laodi 
and just before the creation and arrangement of the solai 
system. 

This podition of vegetables in the series of cieatioii 
exactly answers the demands of oar present knowledge. 
Instead of requiring the sun's light to germinate, seeds and 
plants, in order to do so, must be sowed and placed iit 
darkness before tbey begin to vegetate.* A small heat and 
moisture first cause their Uving principle to begin its opera- 
tions, but they cannot flower and finiit until they receive 
die . solar beams ; nor could the; grow vnthout light, air, 
and moisturct A portion of oxygen air is essential to 

* Soiar light is onAiendly to iim fermination. Loudon inantioos, as 
one of the " oeeessary conditiims of gemination, tliat the seed aowa 
smut be defended Trom the action (^the rays of light."— Eneyel. Qsid. 
IM. Hence the fhrmer or gardener harrowa or rakes in his grains.— A. 

fM. Lenchs has tried many experiments of the eflbeis of light an 
Idanta. His eondasiona are, "■ Solar light Ihronra in them the aasimUa- 
tion of carbonic acid gas— fteilitatea their Terdure, and the formatioa of 
their volatile and aromatic principles.— iris essential to itorificttioit and 
flrnctiflcation. We cannot obtain ripe seeds (hmi plants reared in daifc* 
ness.— Many become more lax and watery as the light is lessened— 
lamp or torch-light but imperfectly supplies that (rftbe sun— ihey in- 
cline to it, and those neifr it harden t<f dryness ; but it keeps those 
green, which in total darkness would becoine pale."— BulL Uolv. 
1839, p. 54. 

M. Martins observed the milky juice of the euphorbia pbosphoreato 
be luminous. Mr. Priusep found that light exeru a great influence in 
the diaiige of colour in plants in autumn. Its privation prevented aav 
iteration, though in light the leaf passed from green lo ysUow,ana 
somsiinieB to red.— /&>« p. 436. 

Trevmmiis distinguishes the light and beatd0vclopadftaBplaiits» ve 
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«»fitaEoo.* Hence th« prefvious atmoepbere, which 
tiins in it more than that portion, was indisp^sable* a4 
vn» also some water on the soil whore they were to ijrrow.t 
This exact placing of the Tegetable formation and first 
gemunation is another test of the authenticity of the He- 
brew cosmogony, which random fiction could not have stood* 
I was coBsideraUy aifected^ in my younger days by the 
long-standing objecli<m,that Moses made ligntto exist before 
the creation of the sun, as hooks then nsnally taught, what 
some stin fancy, that there could not have been light without 
tins luminary. But not choonng, on such an important 
point, to attach my faith to any general assertion, I sought 
to find out if any investigator of the nature of light had 
peseeiTed any distinction in its qualities or oper«tioD» whicli 
made it a fluid, or matter, independent of the sun; It wa« 
not easy, before the year 1790, to meet with the woiks of 
any student of nature on such a subject, as it had baoft 
lim attended to : but I at length saw the fact asserted 
by Henekel, a German of the oM school, of soiiie value in 
his day ; and soon afterward some experiments were an* 
nouneed in England^ which confirmed tlie supposition. It 
]m0 been a favourite point of attention with me ever since ; 

48pend«itf7 of their Ufe» ftirni Uie Ugbc andkeat which are intimately eon^ 
nected with their existence and inereaae with their vigorous health. Ha 
doubts if those flowem are really luminous which have been mariced as 
Stttta, and concludes, fh>m his experinaents, that neither heat hor ligM 
are given out during the life of vegetables.— Bull. Univ. 1830, p. 257. In 
Ms ooaclmrion I cannot concur, for I have at times remarked, after son- 
sec, a perceptible glow in the colours of flowers, uiniaaal to them in their 
someKMi stat«t, as if coloarsd light of tbeir own colour was issuing ttom 
them. I hare seen the diflterence in. the sweet-williams, geraniums^ 
amrigotds, hsanVease, and pinks, at various puts of the day, when tho 
ssn was ihu visible. It has been most appanntio.iiie in the red flow- 
ers; Bext,"in the y^low. It resembled an eetval secretion «f lights 
additional to their usoal siiow. The presence 6f the sun upon them lee^ 
•ens the eflbct. It Is most perceptible In his absence. 1 have noticed 
the same occasional appewranise on the bricks ia a country path. Iik 
ssoM states of the aimosphere, when the sun was clouded, they hpvS" 
MS a peculiar glow, without any visible causes. ' 
^The most fhvounible proportion is thought to be one-fourth of eoty- 

e, or that of the common air. Pure oxygen gas accelerates v^etationy 
■nkM the (rtant fbeble. In less than one^gfath of ozyMn gnmii- 
MUsa wUl noi take place. * . 

t Tbero is s Temarfcable oonnexloa between water sad plants. Mad- 
a»oosMrved, ki the deserts he traversed, that, •* whenver therd la 
water, no matter to what pert of the wUdenksss, «ik«re vsgeMUss 
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and im troth ib philoaophT msbm to be now mom eloulf 

aacertauied, than that liffht has a distinct ezistenco, aepa* 
rata and independent of the eon. This is a striidng eonili^ 
ination of the Mosaic recoid ; for that expressly distin- 
gaishes the ezistenoe and operation of light irom the solar 
action upon it, and from that radiation of it which is con« 
nected with his beams and presence. By Moses, an inter> 
▼al o£ three dajs is placed between the fuminons creation^ 
and the appearance and positicm of the son and moon. light 
was therefore operating, bj its own laws and agencies, 
without the sun, and independently of his pecoHar agency, 
frran the first day to the fourth of our terrestrial ftbricatioa* 
But from the time that the sun was placed in his central 
position, and his rays were appointed to act on our earth, 
they have been always performing most beneficial ^VS'^ 
tiens, essential to the ^neral course of things.* The^ 
have also been ascertamed, by Dr. Herschel, to have a 
power of heating, dirtinct from their production of light 
and colour, — an interesting discovery, connected with mora 
consequences and inferences than have yet been noticed.t 
■ The gloiy of 8ir Isaac Newton began by his discoverin|^ 
that light was not simple and homogeneous ; but that it 
consiated of seven rays of different colours and of differral 
and invariable degrees of refrangibility. The same deg^ree 
of this belonged always to the same odour, and the same 
colour to the same degree of refrangibility.^ Red, yellow^ 
and blue are the prioiaiy eolours ; white light their compoond. 
An opposing theoiy to this has been greduaUy growing up 
from the time of Des Cartes, and is now maintained by sevenu 
men of no small name and powers in science,^ wmch con* 



* ** The rays of solur light pniiBSW several ramarkaUe pbjrsieal im«bs»> 
ties: they heat; they illuminate; they promote chymteal eombinttHMi; 
they efihet chymlcal deeompoeitiooe ; they impart nngnetlni to eteel; 
they alter the cdohreof bodtee ; they commanieateio ptente and lloiwsia 
th«r peculiar coloore ; aad are, in nuny eaaee, neeeaeary tothe4avela» 
nwnt or their eharaeiwiatie qu^itiee."— -Bieiwitei^ LUbof Newtoa, p. in. 

t From his experiments, Dr. Hersehei ** drew the hmpoitant eonda- 
sion, that there were mviaibU raya in the light of the boo, which had the 
power of producing heat ; and xtiuch bad a leaa dMree of reflrancihittl^ 
than red light** These reaalta were omllnDed by mr Henry Bn^lsla 
—Dr. Brewster^ Optics, p. 8t. 

I Brewster's Newton, p. 43. 

% Dr. Hooke, and Huygena, in Newton's lifetime^ urged the vndolaloiT 
theory, which Des Cartes had ftrat saggasted. Nswioa aaawerad 
llNOi. Bat ISulsr and oUmis revivid H. Viw ebserfai^as ladaasd 

G 
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aiden light to be an undulating vibntioii of an etfaeieil 
medium univeraaliy diflEused, find not, as Newton thoughti 
a|^ emanation of partides direct from the sun.* La Place 

{>referred the opinion that '* light is an emanation from a 
uminous body."t But the newer system comes nearest to 
the Mosaic fact, that lighi was a distinct production ante- 
rior to the sun ; and appears to be ffaining ground in phi- 
losophical minds4 Perhaps some harmonizing combma- 
tion of both theories may reconcile all the phenomena, and 
best explain the true nature and operation of light. It 
seems most probable &at light is an ethereal fluid now uni- 
yersally diffused, .and pervading all things, and not an ema- 
fi^on from the sun ; but that this luminary has a direct 
and additional agency upon it, whose effects we daily see. 

It may not be impertinent to suggest, that light seems, 
like heat, to have two states, — acUve and latent. The 
Active state causes its visible phenomena, and our sensation 
of daylight. When this subsides, by the sun's departure, 
into its latent state,, j>ur sense of darkness, or night, is pro- 
duced. The solar rays, again emerging on it, have the 
power of changing its latent state into its active visibility.^ 
liight has also the property of being absorbed by, and, I 
would add, of combining with, all substances ;|| witli some 

Dr. Yoang to adopt it, 'With verjr adeBtiHc Ulnalnuions. Sinee bo 
wrote, DoflreoDei, A, L. Cauchy, and.M. Poaillet have enforced it. Dr. 
Ure explains its modern shape at some length in bis Geology. 
( * Dr^ Brewster Uma briefly contrasts the two systmns : ** In the New- 
tonian theory, light ia aapwieed to constat of material particles emiited 
by luminona bodies ; and moving through apace with a Telocity of 
19S^80Q milea iu a second. In the andulaiory theory, an exceedingly 
thin sod elastie medium, called ether, ia snpposed to fill all space, and to 
occupy the intervals between the particles of all material bodies.''~Dr. 
Brewster^ Optics, p. 184. 
. tSyst. vol. ii. p. 91. 

X " Each of these two theories of light is beset with difflenlties peen- 
Uar to itself: but the theory of undulation has made great progreaa in 
modem timea; and derivea such powerfbl support ftom an extensive 
dasa of phenomena, that it has been received by many of our most dls- 
tlDSttished philoaophers."— Dr. Brewatei's Optics, p. 135.- 

CFresnel says, on the new theory, ** If the phenomena of light be eoD- 
siderad as the vibrations of an elastic fluid, we may infer that the diree- 
tlon of these vibrations is perpendicular to that pf the luminous ray. 
Tbis is supposed on the idea that the diifoont parts of as Slastic fluid 
act on each other by alternate com p re es ton and mlatation."— Bull. Univ. 
1880, p. 106. 

U**Ods of the most curious propsnies of bodies is their power of 
•bsatttnfUfbL GbareoalistlisiDoatabsaiirctveoral). Emntbn " 
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wliolly, which are then black ; with othen, iSbiB most nn* 
menms caws, only in pait ; and then, that portimi of them 
which is not so abaorbed emanatea from the anbelance in 
the colour which conies from them to oar eye.* 

After having for many ^ears attended to the phenomena 
of light, I cannot but consider it to be a anhrersiuly difinsed 
fluid. Thus far the idea would accord with the nndulatoir 
theory ; but many facts lead me also to conclude that it 
actually enters into the composition of all or of meet sob- 
stances, and, like heat, becomes a latent part of them4 
From these it is extricable, with more or less rapidity, 
without the interference of the solar ray, as in the buminfr 
of all inflammable bodies, when it passes into its actiTe and 
visible state. When the two liquids of nitrous gas and oil 
of turpentine burst into a flame on being mixed, without the 
approach of any fire, I think we see a striking instance of 
latent and combined light passing suddenly into the free and 
active state. So when that brillumt blaze occurs on dipping 
the iron wire into oxygen gas, it seems to be th0 went 
light combined in the gas, evolving liom it instantaneously 
into its visible form. 

The sun has nothing to do with these phenomenat nor 
with any of our artificial illuminations. All these may be 
deemed latent liffht emerging from its combinations into free 
and active vis&ility. Yet most of the Newtonian prind- 

trsnsporenr bodies in nature, air and water, when la snflMent itiklm es i, 
are capable oTabaorbiiif a^^eat qnantiiy of lif tat.'*— Dr. Ibawsler, Op- 
tics, p. 137. 

* Sir I. Newton ** eoneladed thst the eoloars of nstoral bodies sis aoc 
qoaiitiea inherent in the bodies themselviM, bat srise fhan the d i epesi 
non of tbe particles of each body to «eop or abmnrb eortaia rajs; sad 
thus to reflect moce oopiooely the rays wbleh sia not thos Shsensi.^— 
Dr. Brewatei^ Lift of Newton, p. 40. 
Bodies abeorb light in diflbrent degrees, ia tUs oidw >— 
Cbareoal, Blsok horabtendo, Mlea, 

Coal of all Undo, Obsidian, Water, 

Metals In general, Sock crystal, Air, snd 

Silver, Selenite, Gssss. 

Gold, Glass, 

il. opt. 197. 
fDr. Brewater expresses the same idea, with which I have been Ibr 
oooM time ini|Hrc«sed : " Whatever be the difflcoltiea which attach to the 
theory that supposes light (o eonilet of material paitieles, wt tm eeni- 
T^IML by its properties to admit, that light acts as if it were material ; 
and that it enterb into combinationa with bodies, in order to prodaee ths 
oflbctt which we have eBiuiierated."->LUb of Nswteo, p. 90. 
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|des and laws eonoetning it aie confinned by the phenommia 
which Biiggeated them ; and so is much of the new eysten 
by those fiicts which have been adduced in its sopport.* 
Hence it is most probable that both theories have a roundar 
tion in tmth} but require some further additions and modi- 
fications on each sMe to make them consistent with each 
other ; and to remove the apparent contradictions which 
now keep them in the state of controversial hostility, f 

There is another |;rond operation in the fonnation of 
material and inorganic nature, which has only become a 
sulyect of peculiar study within the last fifty or sixty years, 
and with which, I think, the yet unknown agencies of liout 

* Dr. Brewster has very aUy disUncuished tbe parts of the Newtonian 
doctrine of colours, which have been found strictly true, fh>m those 
which later observations have disproTed, and haif added his own intelli- 
gent views of tbe new principles that have shies been disclosed.— Life 
Of NowtoD, chap. 7. To onr mora onrecl kaowledge of light he has 
biniself largely contribated. 

t We may again notice here the snrorisiog demands which philosophy 
sometimes makes on the believing principle within as, and the willing 
eredMlity wteh^vhieh we receive Its annauciallons, while we erect onr- 
selves so pognacioasly against the sabjects of religious fkith. Can any 
thing of this latter description more exceed onrcompreiiendingfticnlties, 
or more intensely press our bellevingoneB, than what three men of great 
scleaes sad oeMbnty. y r. Berschel, pr. Yovng, and Dr. BrswstM', with 
many similar oollaboratenrs. assure us to be tnie. I will state it in the 
words of the first, and add Dr. Young's illustrating calculations. 

''Modem optical discoveries have disclosed, that every point ci a 
medinm through which a ray of light passes ia t^ecUd with a succes- 
sion of periodical nwvemente, regularly recurring at. equal intervals; no 
less than 500 milUonM of mulunu of times in a single second. Itishy 
meh movements communicated to the nerves of our eyes, thai tve see." 
—J. W. Hbrscbbi.'8 Discourse, p. ^. 

Thus Dr. YouNo tells us, that when we see the Ibllowlng colours, oar 
syes are aflbctad in a second ; that is, in one swing of a pendulum, or 
whils W6 can pronounce one :— 

In Red, 483 millioDs of milUona of times ; 
In Yellow, 64S ditto ditto diuo; 
In Violet 707 ditto ditto ditto. 

LecL Nat. Phil. vol. ii. p. 687. 
Dr. Brewster gives the nnmbars fhrni Mr. Hersehel with a little varia- 
tion, as if after a more exact reconsideration: thus— 



Blue 683,000,000,000 

Indigo. . . . 698,000.000,000 
Violet. . . . 699,000,000,000 
Undulations in a second. 
Dr. Brewster's Optics, p. 196 
Which exacts more of oar fUth, religion or philosophy 1 I think very 
oflsn the latter. Why« then, BitoedUnealt in the one than in the other! 



Red 477,000,000,000 

Orange. .. 506,000,000,000 
Yellow. . . 535,000,000,000 
Green. .. . 577,000,000,000 
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mx^ ipnoaftiSJj ooiaoBro0d» This h o%mjaAA%M!now,* It 
is that force or agency by which the oonstitiieiit partades 
of bodies aie unitod together into oertain pfimitiTe forms, 
which all minerals, 09 being properly brDkeii» are found to 
exhibit, and which become uie rule and basis for the form^ 
tion of the mass.t Similar figures are mode on the primi- 
tive one ; and of all these accumulated crystals the sub- 
stance is composed, and into these it can always, by caiefiil 
Jabour, be div]ded4 They have been traced to four funda- 
mental forma ;^ and these have been thought to be ledncible 
to one constant and primitive originaLii We cannot at 
present say that all bodies are thus crystallized, as some 
appear without such a state^ or with such im imperfect crys- 
tallization as to make the agency questionable as to them.Y 
Yet due principle seems to be a universal law in the com- 
position of material things.** Like the rest of nature, its 
formation is perfectly scientific, ft and light seems to be one 

* " The geains of Haut dUKorered tlie gmerftl flioc thst mioenlB 
could be eloven. or split in sach directions ss to lay bare tMr peculiar 
primitive, or Aindamental ftrnns."— Heraebel*s Disc. p. 70. 

t " Tiiey are layers of cubic stones laid boriaontally one on ths otlisr, 
decreasing regularly in siie fWNn the bottom to the top."— lib. 910. 

t Mr. Daniel, in liis late lectures, showed that these bodies cannot be 
broken in any way we please, but only in certain particular directions. 
All the refuiar soHd iignres may be made np bv piling together pieces 
of a regular figure, though not one resembliiig th^ compound form.— > 
Athmieum, 32^ Ap. 1831. 

^ Germar admits only four fhndamental s y s tem s, whicfrhe names tbe 
temeraly pyramidal, prismatie, and hexagonal : but each oT these he dip 
vides into two stwies,— rhe bomoedric and tbebemiedric crystals.— Ball. 
Va. I830t p. 311. We may see a ibrmation of this sort on melting zinc. 
A crystalline substance runs flrom it, which is perftctly crystallised hi 
hexagenal prisms, terminated by pyramids widi six fhces. These cry»> 
tais are produced by narnre ItseBf— are traaspareot— -of an amber ecrtonr, 
and nearly as hard as steel.— Ifr. p. ISS."^ 

II " The division of bodies into erystalliaed and uncrystallfatsd, or fan- 
peifectly crystallised, is one of most universal importanoe. Almost aU 
the piMinomena produced by those natural causes ii^ieh act within small 
limits on tbe immediate mechanism of sslid substances are remarkably 
modified by their crystalline structure."— -Herscb. p. 943. 

Dr. Woliaaton believed that the atoms of crystals were spherteal, or 
at Isast ^iberoidal. 

IT Ib.jp. 19ft. 

** '* Every chymical compound sosceptibleofassumingfhe solid Stats 
assumes with it a determinate crystafline fimn.*— Herach. p. 991 

ft **The avstamne fbrm is in the highest depee gMOwtiisaL"^ 
Bsisch' p. 901. 
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of tlie gntt teeondtty agents tbftt if nwd by the Great 
Mechanist of the uniTe^e to prodoce it.* 

Let us now direct our attention more exclusively to the 
principles, and nature, and chief phenomena of the Tegeta- 
ble creation. 

Of all Tegetables, and especially in their flowers, light 
seems to be a component part,- and the cause of all their 
lovely colours, and to be essential to their health and vigour.f 
But mere li^t of one simple and similar kind would not 
have had this eflTeot. Its beauties arise from its consisting 
of seven distinct and separable rays, each varying in its re- 
fran^bility, and differently reflected.^ 

Hitherto, only inorffamc, brute, and unUving matter, and 
aerial and ethereal fluids. of the same character had been 
made : their elementaiy particleif had been combined to- 
gether by the subordinate operation of those means or laws 

* That light is coocerned in eryBtallization has been sncireflted by 
several phiknopheni. Mr. Honeliel turn recently intimated his opinion, 
and one of no small weight,>that ^ thus relations are discovered between 
(he opUcal propertiea of bodies and their crystalline forms."— Disc. p. 
SS3. I cannot but think that if light be studied on the Mosaic principle, 
that it preceded the particular formation of things, and was therefore an 
•etive agent assisting to produce them, and most probably a component 
part of all, many nsw and carious diacoTeries will rewaid the dUigeut 
and well>reasoning observer. Several phenomena which correspond 
with this idea h&ve produced this penua^n ; bnt I have not bad leisure 
to pureue it in the researches which it requires fixr its scientifle veriA- 
eatiOQ. 

t " If we expose plants choices to the sun for Amr or five hours, tb&w 
become coloured with a gr^n as intense as that of plants raised in the 
sun. Plants raised In air prow pale and fhde in two or three days, ff 
taken to a dark plaee. Those reared in shade, and afterward exposed 
Bwr some time to the sun, will not surviwr another privation of light.'**. 
Leuch, Bull. Univ. 1839, p..54. He thinks that without the light of the 
moon and stare, night would be fatal to vegetation. This seems too 
mroM an inference, unless U be supposed of continued night. 

1 Dr. Brewster has very happQy expiessed this fhct : " If the olrieets 
or the material world bad been Ulominated with white light, all the 
parucles of which possessed the same degre»4>f reflrangibUity, and were 
equally acted upon by the bodies on which they ftll, aU nature vwuid 

iS!L*™."1f*^* ^"^'^ *«*'• •n*^ ^ the oombinaUens of external 
•bjerts, and all the features of the human countenance, would have ex- 
hibited no other variety than that which they possess in a penott sketch 
ff i?**^*".^ drawins. But Hie who has exhibited such matchless skiU 
in the organisation of material bodies, and such exquisite tsste in tlw 
torms upon which they are modelled, has superadded that ethereal 
beauty which enhances their more permanent qualities, and pressnis 
them CO us in Uis sver-nurying eeloin of the spectrum."— Lift of Sir 
I* Newton, ^, 78L 
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to wfaibh We giTe the names of cofaMioii, attnetioii, gnpfi- 
tation, ciystaJlizatioii, and such like ; bat all these mads 
only lifeless substances and . compelled movement, withovt 
ady spontaneous power or self-acting principle within them. 
Every thing was inert until impelled ; and aO motion was 
the effect of external foxoe, ceasing when that ceased, and 
never proceeding beyond its compulsory impulse, other in 
direction or degree. 

The Deity pow proceeded to a new order and prmeiple 
of creation — ^that which is jusociated more imniemately«to 
hinuself. This was, to arrange some of the material ele- 
ments of nature into definite and interesting finrms, with a 
curious internal mechanism, within which a living principle 
was to abide, spontaneously acting and producing those pe- 
culiar and impressive phenomena which only lire can per- 
form. It is this living principle which brings all that pos- 
sess it into a far nearer relation to their Maker than inert 
and inorganic matter — ^for in its lowest form and activity it 
is still tot&Hy unlike aH that is without it, and has a certain 
degree of assimilation to its Creator, whose essential quality 
is eternal, unortginating, and ever-during life. All vitality 
appears to be some communication of this grand charao- 
teristic in himself to those things wMch possess it, and by 
which they become living beings. Their forms are his 
meeiai invention and construction — and their principle of 
life is also his special and communicated gift. 

The GBBATioN of vBOETA^BLBs was the formation of living 
organized beings, with spontaneous internal powers, but 
without those of locomotivity ; without thinking mind, and 
without any sensitivity discernible by.ns, and yet endowed 
with a principle of life that has many striking analogies with 
that which aU animals possess, and whidi we oniselres 
enjoy. 

Plants are distmguished for their mtdtiplicity and variety, 
for that exuberance of imagination and tasto which th^ 
display, and for that sense of elegance and beauty which 
their Maker must have had, to have so formed and diversi- 
fied them. They are entirely the creation of his choice— 
the inventions of his rich and beautiful fancy. Their at- 
tractive shapes and qualities, and the abundant gratifica- 
tions and important uses which we and our fellow-animals 
derive fi»m them, explicitly show that kindness as wall as 
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ModiMM actuated hit mind when he piojeGAed and mafc 
Smn. They have been all indivulualty detiffned : and 
qpecial thought must have been employed in eadi ; both in 
iixinff their specific differences of fonn and products, and in 
pexceiTing what particular combinations and-Tariations of 
arrangement would effect in eteiy one its appointed end 
and use. 

The Tegetable kingdom expands eyeiywhare before us 
an immense portnature of the I^ivine Mindi in its contriT- 
in^ skill, profuse imagination, eoQceiving ^[enius, and ex- 
quisite taste ; ' as well as its interesting qualities of the most 
gracions beniffnity and the most benevolent munificence. 
The various flowers we behold awaken these sentiments 
within us, and compel our reason to make these perceptions 
and this inference. . They are the annual heralds and ever^ 
returning pledges to us of his continuinff beneficence, of 
his desiro to please and to benefit us, and therefore of fais 
parental and intellectual amiabilities. They come to us, 
together with the attendant seasons that nurse and evolve 
them, as the appointed assurances that the world we inhabit 
is yet to bepreserved, and the present course' of things to 
go on.* The thunder, the pestilence, and the tempest awe 
and humble us into dismaying recollections x>f his tremen 
dous omnipotence and possible visitations, and of our tiital 
inability to resist or avert them ; but the beauty and bene- 
Ikctions of his vegetable creati(ms — the flowers and the fruits 
more especially — ^remind and assure us of his unfoigetting 
care, of his condescendinj? sympathy, of his paternal atten- 
tions, and of the same afiectionate benignity still actuating 
his mind, which must have influenced it to design and exe- 
cute such lovely and benevolent productions, mat display 
the minutest, thought* most daborate compositions, and so 
much personal kiminess.t 

*Tbe reoBTdsd promlss is, tbst ** Whtlb Che earth remsineUi, seed- 
Umeand bmrvest, aod cold and beat, and samnier and winter, and day 
and nlf he, shaUimt eeaae **— Gen. ch. vUi. ver. 88. . . . . This dedara- 
don bM been since steadily Ailfllled for nearly fbrty-two ceatnriee. 

t Wbsa, at nigtot, in a dark room, we afrike a light, and have the can- 
dle bvmlnf with its blase till moming, we have a nmiliar inetance of 
light wiihovt the san ; and which ia independent of it. A more earlous 
anmple of light in which the san has no concern appears in the ningns 
ibiaiiiMplift. **TU» genoB, which vegetates in dark minest fbr (hm 
the Hi^sf day, is f wn a rtaWe ibr Its pbsigiwssccnt pwpwitos. Ha 
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LETTER IV. 

"TuUiruM of tomtvf tha ehi^ PrhtapUs and PropertUM ^ tkt Org* 
zeUion and Syttem ^ the YtgetabU Creation. 

The commiucid for the rise of the yioitable Idngdom 
presents them to us in the three natural divisions of — the 
OBASSES, the HCRBs, and the tries : and it extended to 
ordain their appearing with their reproductive pov^ers for 
the formation of their seeds and fruits, in order to provide 
for their perpetuation on earth in an unfailing suc^ssion, 
without any new crejttion.* The Deity chose that his own 
agency, and the sec<Midary forces it would emploj^, should 
ts^Le the form of that organical productivity which is ftill as 
great a mystery as it has everheen — ^which no natural prop- 
erties or powers perceptible in external nature can at all 
explain — and which can therefore l>e justly referred only to 
his superintending and actuating Power, that prefers to 
act in this unseen efficacy, rather than in the perpetual dis> 
play of manifest new creations. The invisible miracle is 
left to be inferred by the human sagacity, from the won- 
derful phenomena that are continually occurring to dur eye- 
sight, which no human or known natural agency can ao> 
count for. It • is thus that he makes his eternal Power 
and Godhead the deduction of our reason and the senti- 
ment of our intellectual sensibility, as well as a communi- 
cated truth from his personal revelation. The appeal has 
been felt by all nations in all ages, .although few have acted 
properly or consistently with the sublime unpression. 

Let us review some of the main features that were se- 

tbe coal mines near Dresden, it gives those places fbe sir of so en- 
chanted castle. The rooft, walls, and pillars are entirely^ eovered wtth 
them; tkeir beatU^fkU light abnort dazzUng the cjw:'*— Ed. FUL Jonm 
14, p. 178. 

M. Marcel de Serres jnstly says, "Volcanoes which emit toirenis of 
light teach wH-que la Inmiere est entree dans la eomposition dn globs ' 
and not Trom the sun."— O'eognosie Int. xix. Paris, 1829. 

* "And Elohim said, i«t the earth bring forth grass, the herb yield- 
ing seed, and the flmit-tree yielding fhait after his kind, whose seed is 
fn itaeir, vpoa the earth : and it was 8o."~^en.«h. i. vw. IL 
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leeted aod adopted to mark and constitnte the aystem for 
that peeoliar order of hving thinga which the vegetable 
tiibea dinplaj. 

All vegetablea, m every region, and of all aorta, from the 
moat minute to the moat towering, — and they are of everr 
degree and varie^ of aize, from that pettineaa which 
eaeapea our natnnl nght, to that magnitude which we feel 
to be gigantic and would deem sublime, but that greater 
things are about us, — ^have these properties in common with 
all «M^im«tl« and with the human raco— organization ; an 
interior power of progressive growth; a principle of life, 
with many phenomena that resemble irritability, excitability, 
and susceptibility; and a self-reproductive and multiplying 
foculty. in all these quaUties they are distinguished from 
inorganic and eaithy matter, and from all fluids and gases ; 
and by these are raised high in the scale of being above 
them. In these they resemble all animated nature, and 
our prouder selves. We may dislike such a relationship ; 
but to this extent our bodily £rame and functions establish a 
natural kinahip between us. They are very humble cou- 
sina, but we cannot destroy the organical and living affinity, 
nor escape the dosing assinulation. We decline and die, 
aa they do ; and they sicken, fiide, die, and decay, like every 
human being. There is also another analogy. Their sub- 
stance nourishes us, and ours not unfrequently becomes a 
part of theirs. They can feed on us, aa we more continually 
and universally do on them. All living nature is linked to- 
gether by actual connexion, if not by perceivable sympathiea. 

OrgamztUion of Plants, — ^An orffanized being is a pe- 
culiar conception and fabrication ofthe Divine imnd.. And 
vegetables have been caused to be organized beinga of defi- 
nite figures, diversified firom each other into distinct clasaea 
and apedes; but each spedes constantly retaining and 
perpetmiting its own peculiar configurations and the qui^- 
ties dicDce reaulting — and aU with-a living principle within 
thmn. lil^ and orgimization are inseparable companions. 

To form a corfect idea of what an organized beinc ia, 
you may observe, that in human mechanism we have an imi- 
tation and an analogy of vegetaUe and animal organiza- 
tion, which enable us more rally to understand it, and to 
perceive how it has originated. Neither Watches, cotton- 
nuUiy noj ateain-engtiies grow : they must be made by hu- 
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iBsn bands, under the diieetioa of m deei||ning thought nd 
will ; and this mode of Iheir fabrication diaooTera toua bow 
all similar things whose forming agents w« have not seen 
at work, and tlwiefore how all j^ataral organisations whose 
principles of construction an tne same, and of which they 
ire in perfect similitude, must hare besoi made. 

AU mechanism, from the pair of tongs or the snuffers, to 
the windmill, the ship, and the manuftcturing nuichines, 
oonsist of pieces or particles of matter taken out of their 
natural and preceding date, and put into a peculiar arrange- 
ment in due relation to each other, so that, from this spe- 
eifio combination, the action of the completed thing maj 
produce the effect intended bj its planning, adjua^nc* and 
commanding maker. Such are the mechanisms of man, 
and such are the organisations or mechaniama of his Creator. 
The plant, and the animal, and the human being are, in their 
bodily structure, material machines. They are so many 
mechanized substances, consisting of parts that have been 
put together from some other state mto designed and adapted 
arrangements ; and, by their artificial and special constm^ 
tion, they each possess and exert powers which thenoe 
arise, and produce the phenomena which it was intended to 
effect. Nothing but human workmanship and skill will ac- 
count for human mechanism. No metal in the mine could 
by any chance move-itself into the wheels, and springs, and 
parts, and adjustment which constitute a watch or an organ, 
and begin marking time or playing a melody. ' So nothing 
but Divine agency and intelligence will explain the manner 
in which the inert particles of things became combined 
originally into Tegetableor ahimal organizations ; because all 
other known agencies are known to be utterly incompetent 
to such effects. In neither human nor Divine mechanisms 
do the parts of which they consist tend in themselves to be 
what they are,^or to do what they do. Iron has no tendency 
to be a hammer or a chain ; nor brass to be in a dock or 
cannon, or in a telescope. Or in a piano-forte. Qo none of 
the particles that constitute plants have any natural ten- 
dency to be a carnation, an apple or an acorn, nor to foim 
animal fiesh, or to be wings, feathers, feet, or fins; 

In all cases of mechanism and organizational, the forming 
parts and particles have been taken out of their natural ana 
preceding state, and have been put into those m e ch a niied 
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pOMtumi and oombiiiatioiM by lome thinking, wiUing, ind 
competent agent, for the express purpose of their being 
thereby made to be the aitificunl figure and individual things 
which we see them respectively to be, and of doing this 
precise and determinate actions and effects which each of 
them separately and peculiarly perform. Such are organi- 
zati<Nis in general : and plants are thaJt peculiar species of 
their construction which display to us the Divine ideas in 
this class of natural being ; and which form th« largest com- 
partment in the immense panorama of the surface of our 
lerrettrial Aibric. 

Without affirming a plant to be a rieal animal, as -some 
of the Grecian plulosophers imagined,* we shall best un- 
derstand its true nature and construction, by considering it 
as an uiimal in the principle of its systematic form ; out 
without being sentient or intelligent ; and differing also in 
one essential point in the matter of its composition.f ^hey 
•ie..distiiiguisbed also by another general peculiarity in their 
material nature. Animal bodies seem, by some interior 
though yet unknown process, to produce limet— plants, never ; 
but these, as their appropriate function, appear to generate 
carbon instead.^ The' absence of any intellectual quality 

* Plutarch remarlMi^ that mato, Anaxagoras, «n4 DemocritiM tboogtat 
vegetables to be eartlUy animals. So did Einpedocles. But Aristotle, 
while he granted to tbem life like animals, denied their being siich, 
beeauae these have appetite, sense, and reason, in which plants are 
deAcieqt.— Plut. Plac. Phil. e. 26. 

t This distinction in the material substance is, that azote is an inva- 
riable part of the compound of all animals, but not of plants ; while 
oariKm is the characteristic of the latter. On burning either, tbe azotic 
smell imonediately marks the animal. " Tbe most essential of the com- 
pounds of vegetables are carbon, oxygen, and hydrogen merely. A small 
proportion of nitroEen, or azote, is said to be fonnra only in cruciform 
plants."— London Encye. Gard. 193. 

1 1 eannot but concur, according to our present knowledge, with Dr. 
Macculloch, that " the solid spoils of animals, chiefly marine, constitute 
limestones at present ; and have produced tbem, at distant and different 
periods ; nor, An* those of the present times, is there any other origin 
than animal ohymiBtry.'^-^Maccul. Geology, vol. U. p. 414. We see one 
species of this matter in daily formation now by the cwal insects; and 
other kinfls in the eggs of birds, in the bones of all animals, in the 
chalkstones of the human hands and feet, and in the frequent ossiflca- 
tion of our Tascular system. 

^ Dr. Macculloch righUy intimates, that it is less safe to infer " that 
there is no other origin for carbon than vegetable chymistry."— lb. p. 414 
Tliis is truly said, because there appears to be a carbon in the ancient 
roeks of the earth, which mast hav Jieeeded vecaiation. But that 
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ttaiuBB their priaciple of life to be veiy dUnmilar'to, or at 
least very diefcinct from, that of animals.^ 

Mo6t vegetaUes have an upright body, with Teeaeli 
ascending uid communicating with each other, as in m, bat 
with sap instead of blood ; with woody fibres, instead o# 
bone ; with pith, instead of braiii and nerve ; with baik er 
rind, instead of skin or hide.f Their leaves imbibe air, aa 
we breathe it, and also light and moisture ; and in thdr 
eontinual motion . answer the purposes of oar reepiratkm 
and exercise. They also imbibe and expire an aerial ikadf 
as we do, though with this difference, that they emit oxygen 
gas, under the influence of Ihe solar rays, while animals 
absorb and retain it4 They require food, as we do, but 

alanta convefit aoiae of tbeir DotrltiTa fluids into eartioo, bss evtry «vl» 
cJence of being a general fact. 

* Haller considered plants to possess spontaneous motion, to exhibit 
Evident marks of irritability, and to obey the operation of stimnlantiL 
Vst tiiat tliey had no nerves. M. Gfeppert found that narcotic poimm M 
Qot affect them, but a drop of prussic acid pat on a flower caused aa 
fmmediaite motion of its stamina to (he pistillum. The stamina of tbs 
tommon barberry contract on the toueta of an insect or strange body.— 
Bull. Univ. 1830, p. 264. Bat this may be an electrical effect, which the 
noremtfnts of the seqaitive plant seem to be. M. Poitean says, that a 
seed atwaya polarizes itself inits germination. Its radicie becoming one 
of it» poles, and the plaranla the other. <Eyieciricity may caase this. 
There wre 34 fhmilies of plants which are voluble : they are chiefly in 
the torrid ssone, and make one turn in 94 hours.— Bull. Dnir. 1829, p. 99. 
But this seems u> be a physical action of the light or snn, as the closing 
and opening of the talip, the daisy, and the con volvulus are. M . Morrea 
aseribes the motion of the zoocarpes to the eS^ct of electrical disengage- 
ment Ih. 1830, p. 860. 

Gantoners have an ImfMnession that the orchis latifolis waOes, as It 
never keeps to (he place where it is ptit ; and Bose admitted its walking; 
hot M. Morren fonnd, on examination, that it was an osdllatiou of two 
slternate bulbs, and not an actual progression— JA. 

f ** LinnsQs thought the pitb to be the seat of life and source of vegeta- 
tlon. TlMPe is, in certain respects, an analogy between the medulu of 
plants and the nervous system of animals. It is no less assiduously 
protected than the spinal marrow, or principal nerve. It is branched off 
and diffhsed through the plant, as nerves are through the animal. . Bfr. 
Lindsey thought he demonstrated the medulla in the sensitive plant to 
be the seat of irritability. - I cannot but incline to the opinion that it is a 
reservoir of vital eneigy, even in the bulbous grasses."— Sir J. Smith, 
Introd. 40-42. 

t ** It is agreed that, in the daytihie, plants imbibe firom the atmo> 
sphere carbonic acid gas ; that they decompose It, absorb the carbon as 
nuitter of nourishment, which is added to the sap, and emit the oxygen. 
This same gas they absorb from water when it is separated nbm that 
llai&by the aotion of lighL — In the dark, plants give out eartxm and 
Absorb oxygen.*'---Sinitb, ib. Hi, t^. 

XI 
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theif roots aro their mouths. They have not, like qfn4> 
rupeds, a particular stomach and hepatic sjvtem for its d** 
gestion ; but, like some of the lower animals, they have a 
power of assimilating and converting what they take into 
their own substance, without these functions.* But all 
vegetables are fixed in th^ir place of growth ; they have 
no locomotive power. Where they are bom they live and 
die. This circumstance would alone make them a peculiar 
class of beings^ if they bad every other similitude to animal 
existences. They are living beings, but with no power of 
qponCaneoos moveability from their first station of de- 
velopment, f 

The seed contains the embryo plant in the little corculun»v 
which all, on being carefully opened, display. It is famil- 
iarly called the heart of the walnut — ^the little figure at one 
end of all nuts and kernels. Vessels extend from this 
to the substance in which- it lies, which has received the 
name <^ cotyledon. If this be single, as in the grasses 
and com, it is a monocotyledon seed and plant ;t ify as in 
the larger herbs and trees, it consists of two lobes, they ara 

* With raspeet uc those minute and «iinp(y-constracted animals, the 
polypes and tnp lower tribes of wonas, their feelers, put forth into the 
water, seem scarcely different flrom roots seeking their food in the eartiK 
Some of these may be turned inside out, like a glove, without any di»> 
tnrbanoe of their ordinary Amctions."— Smith, ib. p. 3. 

t The vegetables- that swim and live in water unattached to any soil, 
and which are nonrisbed by ^hat they float in, do not move themselvesi. 
They <MUy follow the impulse of the stream. Nor has the curious aie* 
PLANT of China more self-motivity fVom not being fixed to any earth, but 
living in and on the air and light. It has the same wahl of lociHnotivity. 
This singular vegetable has been thus mentioned :— 

" Epidendron, fios aeria, a plant indigenous in China ; Ikmons for the 
beauty of its flowers and the sweetness of its perAime. It hves only on 
sir. The Chinese suspend it round the ceiling of their rooms. - Prince 
Leopold obtained a branch three feet along- it bad some hundreds of 
large scarlet and yellow flowers."— Bull. Univ. 1820, p. 167. 

t " There is a tribe of plants, called monocotyledons^ characterized bv 
having only one lobe tathe seed. To ttiese belong the natural order ef 

Sms, which being the most lofty, and, in some instances, the most 
ig-lived of plants, have justly acquired the name of trees. Yet they 
are rather perennial herbaceous plants, having nothing la common with 
the growth of trees in general. The palms are formed of successive 
crowns of .leaves which spring directly ft-om the roei. The common 
orange lily and white lily belong to the same natural family of monoco- 
tyledons. Their stems, though (mly of annual duration, are formed 
nearly on the same principle as a palm ; and are really congeries of 
Isaves rising one above another, and unit^ by their bases into an spp^k- 
not stenL'*— Smith's Int. Bot p. 59. 
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vailed dicotyiedons ;* if no such are discerniUft at aSytbej 
»Te termed acotyledon plantsyf which in some, and perhaii* 
In most, countries are the moat nnmeroa8.t All plants 
consist of two substances, vessels and cellular tissue. In 
geneial language, what is not c«e may be deemed the 
other. But for the delineation of the various parts of their 
mechanical structure, I would refer you to the latest publi- 
cations of our scientific botanists. I shall only notice their 
more remarkable properties, which illustrate the principles 
and purposes of their Creator. 

Their growth and mention. — ^The seed of plants Tesem- 
bles the animal ovum or egg. The embryo in both is at 
•one end, with vessels ramifying into the rest of the sub- 
stance, and deriving from that its first nutriment The ac- 
cess of a certain degree of heat is necessary to begin *the 
activity and development in both ; and when that opcoia 
to the seed, in a proper soil and place, and with sufficient 
fBoisture, vegetation begins. The cotyledons vwell aad 
lise ih the seminal leaves. The corculum lengthens down- 
wards in the germ of the radicle, and its upper part ascends 
in -the plumula. A nutritious matter passes from the semi- 
nar leaves to the radicle, which daUy elongates.^ The 
process of vegetatipn, thus beginning from the cotyledons, 
«teadily precede under its sttbsequent nourishment firpm 
the earth and air, until the perfect jdant is foimedj 

* M. Besfontaines baa made an important discrimHiation: ** Plants 
■ te which the bark^ wood, and pith, are distinct, spring Srom Needs with 
«wp iabes, or dieotyledeoa. Those when these an hleaded, ftian the 
■Bonoeot-yledons.'' 

t " 86nie think Chat all aeotyledon plants, as mashnonra, meases, Ac. 
an eatinly compoaed of cAlluiar tissue, withoot ▼esaels; and that 
monocotyledons have the cellular and vascular systems blended togethsr 
throof h the emire atem{ while ail the dieocyledonah^ve the tw» syatems 
so symmetrwdLy arranged^ that the bark, wood, and j^th an always dls- 
linguishable Xnm eae^ othav.''-~Edinb; Hey. No. 99, p. IH. 

{.Thus in Bennuirk '*The eocyledea plants amount ts 1000; and 
the aeotyledon ooea to 3200.*'— Bull. Univ. 1830, p. 909. 

^ " We then see a white cylindrical hody develop at this point,. while 
the embryo of the plnmula ramains stationary. From the end of this 
white body the radicle issues ; and soon penetrating the earth, attraeta 
the flaida which nrudce its lymph."— M. Feburier. Bull. Univ. Ifi^ p. 74. 

U *' This lymph, by mixing with the nutritive substance that descends 
4tom the seiainal leayes, forms the sap, which ascends to the plumuls. 
Thus, the saminal leaves may be deemed the xvppet points of the roots of 
JIhe plant, with which they have a direct communicatiMi by the stalk wfaieb 
sqpaniesthsnL. TheradideisfiudiiiaeQDUaryaeasetoihelsavBS^Jis- 
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NdChing ii more curious in n&tnre than the peMetretiay 
efforts m^e by the living principle in plants to force thetf 
radicle downwards ; whatever efforts may be made to give it 
another direction are constantly baffled by the growing 
power, which knows where its nutrition lies, and will go 
lightly to seek it. No animal can display a more persisting 
volition. * Yet when circumstances become* such, that its 
iood is not downwards, but upwards, it will then, and then 
only, rest in that inverted and ascendine position.! Earth 
is not so essential to vegetable growth as moisture ; far 
even trees will grow in water only.t Earth is but the bed 
in which the vegetable nutriment is best prepared and pre*- 
sented to the absorbing roots. This is now stated to be an 
ozyde of earbon or humic acid, made by a chymical onion 
with water, and which forms that humus or soil that most 
oeca/rions or promotes vegetation.^ Without this vegetable 

Sme the bnndlss of tttfres which prodsca it, and the }jm^ which makss 
I llrst nourishment, descend from the cotyledons.'^ — Feburier, ib. 

* *' The young root is the first part of the infknt plant that comes 
fbrth ; and by an nnerring law of nature it is sent downwards, to aeek 
out Booriahment, as well aa to fix the plant in the ground. In whatevsr 
position seeds happen to lie in the earth, the root makes more or leea of 
a curve, in order to shoot down\^ards. Mr. Hunter sowed a number or 
seeds in a basket at earth placed on Sn axis, by whieh their poeitioD w«s 
a |iule altered every day. After the buket had thus made two or Jluss 
cifcumvolutiona, the young roots were ibund to have foraud a* manf 
tumsy in attempting to attain their natural perpendicular direction."— 
Smith, In trod. p. 05. 

t Dr. Walker remarks, ** The ascent of the )>lnme -and Che deseent 
of the radicle is surprtiMn|f. It is not merely to Sscend or descend, bat 
the endeavoar of the one u to get into the air, sad of the oiher into the 
earth. For, if placed to the roof of a cave, at in an Inveited dower-pnC, 
Ihea, as i have often seen, the radide aacends and Ae plttme descends, 
the one to the earth above it the other to the air below it.'*'^Wsodh. Lead 
Kames, vol. ii. Ap. p. 64. 

X " Do Hamel reared in water, plants of the horse-eheatantand ainond 
to some eonsiderable slEe, and an oak till it was eight years <Adi bat 
they made less and less progress every year. Their roots were iDund 

10 be in a very bad state, ana tl^ died.— Leudon, Bneye. Oard. 197 

Plants, though vegetating merely in water, d o yet augment the quantity 

oftheir carbon.**— /ft Plants aeem to have a mysterious power of 

making carbon, which may account for their growing a while in watsr 
only. 

J^ Dr. Sprengel expresses this principle. His ideas are, that the humic 
d and humates become tlie nutritive principles of i^aifts ; that they 
are formed at first fhmi the soft parts of nianta, and amrward ITom this 
dissolution of their fibres ; that in their decomposition, one part of their 
carbon combines with the oxygen of the air, and produces carbonic acid, 
SflUeh separates ilaelf ; and also the humie acid, whieh oomblnes chynA* 
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Imimra, aad the fanmie acid which is foand in it, plants 
not grow, or soon decay.* 

When the plaat derelops in the fitting soil, the foots 
nourish it from b^ow,> and the leeTes show contrihate also 
theiraiDtiliary supplies. t Bnds emerge in due time from 
the stem or brancaes, each of which may be considered as 
a new vegetable, growing from its {larent, bat iivinff in on- 
separating union with it, yet only in dose association, for 
it seeks its. own indep«ident nurture by its distinct though 
cArictly combined toot4 

Plants with few and small leaves depend chiefly oa the 
soil. Those with many and laTge ones more on the atmo- 
'sphere.^ But seme can find nutriment and grow even from 
animals. Thus cryptogamic plants have bwn found vege- 
tating on living wasps in the West Indies.)! This curious 
fact has been adso noticed elsewhere.^ They will even 



cally with water, for which it h«B ainreat capacity, and is imbibed by 
plants.—BuU. Univ. 1830, p. 205» 

* "Heaths fhmish a hiimns that suits few vegetables. Hence, 
vegetation is so uniform on their steril plains. T^ants cultivated on 
fluch grounds do not increase, unless we mxf. marl or dung. In nature, 
turf is that which contains the gre«&est quantity of humic acid.**— Dr. 
Sprengel, ib. p. 202. 

t ** If the air contain a certain quantity of humidity, the leaves attract 
a part of it ; while they contribute to the elaboration of the plants pecu- 
liar fluids, which pass through the proper vessels ofthe bark and wood. 
The com'bmation of these fluids with the sap of the leaves and that of 
the roots forms the cambinm which penetrates between the wood and 
bark, and makes there the new woody substance; while the sap, 
descending to the extremity of the radicle, contributes to elongate, and 
oAen to make new ramifications fh>m it.''— Febur. id. That the leaves 
nourish the hark appears from Mr. Knight's experiments: when he 
reduced the nnmber o'f leaves in a shoot, the bark became shrivelled anfl 
dry. -Phil. Trans. 1801. 

X M. Poitean remarks, that " A tree or plant is not a simple IndlviduaS. 
It is a unioii of universally independent plants, arising each fVora a bad. 
This bud may be considered .as a seed, which produces latent roots that 
descend towards the earth.and constitute the fibres of the wood." He 
shoWs that the wdody fibres are the roots ofthe buds. 
. $ Bernett, in Quart. Joum. Science, No. 12, p. 386. 

{) Mr. Ricord, In Gnadaloupe, saw many wraps laden wifh Ihese pais> 
sitical excrescences, which had taken root on their sternum. — ^BuU. Univ. 
1829, p. 137. 

IT Dr. Madiana had thought that the plants sphaeria, clavaria, and 
other mushrooms, which were found on the bodies of some insects, bad 
grown there only since their death ; but Dr. Mitchell ascertained, — 

I., That the vegetation observed on the bodies of insects is not peci»> 
liar' 10 one kbid, but i^as on several, as wasps, sphynz^ and May-traga. 

H2 
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^win the itoinach of living animids ; lot Mfveta] iiMtfHio«8 
of this have occurred, in which the force of vegetati<m ^8 
pievailed over the anunal's digestive power ; at leMt, in 
• those who were entirely cAmivoroua.* 

Warmth and inoistttre usually commence the process of 
genmnalion as soon as they concur to the seed ; but if the 
doe means for the further nutriment do not accompany the 
growth, the process stops, and the plant soon dies,! Some 
:vegetables — the parasitic tribes — &sten on a larger plant 0r 
tree, and fixing in them their roots, derive food from its 
nutritive juicei94 The living principle exerts itself with 
singular force and apparent judgment in searching for its 
nutrition when the ordinary sources and supply of it faiL.^ 
The main fluid in vegetables is the sap. " It is really the 
blood of the plant, by which the whole body is nourished, 
and from which the peculiar secretions ate madc^."li 

Vegetables are not generally affected by the narcotic 
poisons, but they will absorb arsenic by then* vessels and 

n. That the bodies of insects nourish several kinds of {dants, as 
spheria, clavaria, and some others. 

ni. And that some part of these vegetable parasites begin their 
destructive operation on the bodies of living animals, like the larve of 
ichneumon, and continue it until their death.**— Bull. Univ. 1839, p. 226. 

* Thus, of three gneiss pebbles .taken out of a coi>*8 stomach, on one 
M plant of the Aicus kind, Aicus confervoid^, of a deep green, was found 
growing in active vegetation, and nearly two feet long ; on the other, a 
plant two-thirds shorter than the former was growing ; and another was 
attached to it about three inches long. The, stones adhered strongly to 
the substance of the stomach, and were cut out (torn it.— Quart. Jouro. 
Scien. .No. 10, p. 443. 

t Smith's Intrpd. 99. Gerniination will sometimes begin without 
.either earth or water. It was stated in the MM. Bot. Society, that Bfr. 
Cnrrie had enclosed some potatoes in a zinc box hermeticaltv sealed, 
and from which all stimulants had been excluded, and yet they b^gan to 
shoot freely there. 

t A. 102. . 

$ Dr. Walker mentioned to Sir J. Smith, that an ash-tree which grew 
from a seed on a wall stopped its growth for a while, having exhausted 
the nutriment there; but sent a root down the wall until it reached the 
ground, and as soon as this was established in the soil, the tree resume 
its vegetation and became of large size.— Smith's Introd. BoC. p. 114. 
And see Trans, linn. Soc. vol. ii. p. 368. 

II Smith's Bot. p. 45. Dutrochet, from his experiments, concluded 
that there is no actual circulation Qf the sap, but an ascending and 
descending current, with a lateral diffhsion pf it ; that it ascends through 
cylindrical tubes which permeate both the alburnum and old wood ; that 
lateral difiusion of the sap and elaborated juice is carried on through the 
organic membrane, which forms the cellular tissue ; and that the secrs- 
tuok in plants and their niitritioa de^nd chiefly on electrical agency. 
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ceHiritr tipsoM.* ImKiw fodlitetes the germiinlioii <^ 
seeds much matt Ifaan chlorine, if they be wmtered with » 
■olution of it : even those vrbich have appureotlj lost aU 
vital power, may firaquciitiy be made to genuofOe liy 
iodine, t 

Li^t represses the evolution of the seedt t hut is esaeih 
tial to the production of the floriBcation and fruit ; yet» as 
if to show us that all things are but what they are apeior 
ficaUy organised and actuated to be,. -and never are tir 
chance productions of blind necessity, there is one plant 
which has been so formed as to flower only in the darlti'^ 
the night-flowering .cereus. But all such exceptions in 
natura are never casual, but always regularly arise from a 
peculiarity of structure, which is adapted to cause the par«- 
ticular result, and which is always constant in the species 
in which it oecurs.^ Plants will germinate in rarefied aur, 
but not rapidly.ll 

The parts of plants have a singular homogeneity, or 
sameness of nature and properties. Roots may be made to 
produce leaves, and buds of leaves may be transformed into 

* Bull. Univ. 1829, p. 56, 57. M.< Leucha fbnnd that metals, either as 
oxidw or 8alta,kBad, mercury, and tin, are certain poisona. Building*, if 
oovered witb oil in which one of Uiese salta bna been diaaolved, wiU 
never have cryptogamias. The mineFal acids are also destructive.^BuU. 
Dniv. 1830, p. 361. And see Wi|vnian's Experiments, ilt. 1839, p. 374. 

t lb. p. 74. ' The vegetable acids and ^eir- salts Ihvour tbe develop- 
ment ; so do the alkalis and nulpbur. Solutions of alcobo/, camphor, 
and essential oils aeoelerate ve^fecation, espedaily caaipiior; bal ia 
tbeir ooDoentratsd state destroy it. The aroiaatic '"ftiV^"*^^ sugar sad 
gam, promote it^ iftbey do not Ibnneat.— Leuchs, ib. 

t SonM sends tha^were sown sad deprived of light began to gwmt* 
aste on the ninth day-; bat those which were exposed to it in a transp^ 
not glass had not germinated on the fiAeeath.--BuU. Univ. 1829, p. SIOi 

$ This plant belongs to Jamaica and Vera Cnis;.bQttherr was .an 
instance of it, in July, 1839, in Enf^and. It was several weeks advanc- 
ing to maturity, enclosed in a busk of unpramising appearance. It was 
tbas described, as then at Mr. Barry's, at Marbury. '* About seven ia 
the evening it begins to expand, and arrives at mUnight m> perfection | 
at seven the next morning it is dosed. The oireunafereooe orthe flower 
is twen^ofbor inches. A ray of small globolar leaves, of the most ddi^ 
este and lovely whiteness, are enclosed by others of a deep orangf 
soloor." — Maecleafleld Courier. 

H Dobreener put earth sowed with barley under two glass vessels, in 
sne of which he condensed the air, and exhausted it flrnn tlie other. 
Germination took place at the same time in both ; but at-the end of a 
ftnrtnlght, the shoots in the rarefied wer? hot six inelws loog, sad in 
the condensed, ten.— Bull. Univ. 1830, p. 365. 
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Irnds of flowers.* If a tree be inverted by planting it by fii0 
at^Ik, itB roots then disclose leaves, and its branches send 
out roots. t Plants grow most in th6 night: at noon, all 
increase is snspendiS. Between meming and noon, and 
noon and evening, it is but small. But flowers advance 
more in the day, and especially in the meridian light and 
faeat.t Some plants and trees will continue to vegetate^ 
though overflooded by sea-water.^ So tenacious of. its vi- 
tality and power theix living principle is often found to be. 

It is not merely in their principles and analogies of con* 
straction, nutrition, and growth that plants resemble ani- 
mals ; but the creative Hand has linked and established the 
affinity between them by causing some vegetables to pro- 
duce animal products, and to be, as it were, the animals 
"vHiose peculiar properties they imitate. Thus their living 
principle, in peculiar and adapted organizations, can imitate 
the bee, the cow, and the sheep ; for the myrica pennsyl- 
vanica yields an annual supply of vegetablewax ;li the palo 
de vaca, in South America, gives a copious emission of 

* " In diplotanis tenutfolia was a transformation of the Jloral organs 
into real leaves. This accident tias been observed in many other plants.** 
-^BuU. Univ. 1830, p. 257. 

t liinneeus said the tree was nothing but the body o( the root above 

g'ound. Hence, trees will bear inverting, and wiil grow as well as be* 
re, because, beiAg only root, in whatever position the rjoot is planted it 
will grow.— 9inith*s Lectures. ^ Dr. Smith was tnore inclined to call 
the root a subterraneous stenr. — Bot. Introd. p. 104. 
' t Ch. Mulden, Bib. Univ. 1830, p. 207. Martins considers the flowers 
to be composed of a union of concentric order of leaves metaraon 
pbosed. He thinks all the oi^atis of the flower, tb& calyx, corolla, sta- 
mina, and fVuit, are all metamorphosead leaves, different only in tb» 
degree of the changing action.— /&. 366. It is perhaps more just to con- 
sider them all as products of the same materials, modified by specifie 
actions into the dlfTerent parts, rather than actual transformatioaB. 
There is no mutation without a specific cause. 

$ AAer an inundation of Friesland, in 1825, the oak, the mulberry, 
pear, and peach trees, and deep-rooted ones, did not suffer ; nor the 
asparagus : the onions, celery, pumpkins> and some others, were never 
fitter. But the vines and gooselierrieB contraeied a aalC taste, and the 
aprieots, apples, cherries, poplars, elms, beech, aod willows could 
not stand it. They pushed out a few leaves, tiid then declined.— BulL 
Univ. 1839, p. ft25. 

II M. Serret mentions it as a small arbuste, which may be eaiAiy cnl* 
tivated on poor soils. Prom a surface of 150 square feet he obtained 
every year IVom one pound and a half to two pounds of wax. — Bulb 
Univ. 1829, p. ITS. Humboldt also mentions a palm, the trunk of 
wtileh was covered vritti a vegetable wax, whi(^ the natives employed 
fiff their tapers. 



iiietti«l mitt;* and another tree, in GfrnyaqvU, pnidaoM a 
,fina Wiool ;t while one in China aecrataa a tallow, like ani- 
mal fat4 The tiUandrfa, of Buenos Ajies, lesembles an- 
other element, in becoming a kind of Tegetable fonnlainy hir 
it jielde on inctiion a copious qutmtitj of. poiv watoBi4 
Tbeyhavie even some relations, yet unexplored^ with the 
mineral kingdom ; for they not only form the carbon tbsy 
leoDtain, bat some have been found to have ooj^ier particfa8»|| 
and several to secrete ffint,ir and likewise su^hnrt as in oar 

* Hambol4t fbvnd this tree in VaBennla, and Loekart mel witb amiy 
in Carraceas. One was 100 feet high and 7 in diameter. The mUk 
was agreeable, and used by the inhabitants. Smith saw it on the river 
]>emerary. ft was there called Hya Hys. The milk was drinkable^ 
and ricbt aad thicker than that of cows ; it was not bitter, but a little 
viacoosy and u^xed with cofiee it couJd not be distincniabed firom ani- 
mal inilk.— Bnll. Univ. 1830, p. 125, 295. .. . Humbordt describes it aa 
a handsome tree, resembUng the broad-Ieared star-apple. Upon making 
incisioira in the trunk, a glmineas milk iaaoeaabandaatly, of a pleasing 
and balmy smell. It flows most co^^usly at suonae, when tbeoativea 
take their bowls to the tree to milk it. It seemed peculiar to the Cordil- 
leras of the coast. 

t** Ceibo wool is the product of a rery high and tuned tree. At tMe 
proper season this is covered with white btoraoms, in each of which is a 
pod, which increases to near two inches in length and one in thickness. 
In ttaia pod, when ripe, the wool is contained. It is a toft like cotton, 
but softer to the touch, and of a ffedtUah easl. Its fUanseais are so dn 
tkst tboJBMtiTeo think it cannot.be spun, and only use it to fill mattnases." 
^>Ulloa'a Voyag«4o New Spain 

t This has been lately intreduoed into the Manririus, and snoeesaOiIlj 
Sititivated. The tallow obtained flroai it is staled to be equal to tim 
which is melted trom the At of animals; 

$ It is B genus of the hexand. mooog., like an aloe in gSBBral appear- 
atMt, with leaves and stem like a lily, the leaves springing ftom the 
root. It yields a quantity of pure water, as good that the woodnen of 
llifr Ibrasis never take any with them. They perfonte the plant near 
tile root, and Um water gasbes not as elear as oryatal. From the ftillart 
pianis, about two quarts may be (Mained.-^AndrawS^ Journey. 

II u That copper exisla in a great number of vegetables was annoimead 
in 1817, by Bfr. Meissner. Ml Taman fbund 5 miUegrams of copper in 
s kilogramme of gray quinquina, 8 in Mariinieo coflie, and nesiljy ft in 
wheat.''— Bull. Univ. 1830, p. 137. 

V ^ The cuticle of grapes contains a large proportion of silex. Wheat 
strew may be melted into a oolouriess ghiss with the Ubwpipe, wicboia 
any addition. Barley straw melts into a glass of a topB&>yellow oolom. 
Hie bamboo aeoretes the tabasheer, whieb eonatsta of siliea with a 
Bunnie quantity of lime and vegetable raatfer."*— Lindney's Nat. flysl. 
Bot. p. 308. . . . "The equisetum nakes s natural flie, and even brass 
Mumot resist its aetioa.''— Smith's Introd. Bot. p.-76 — " Tbs aahes sf 
Una tribe contain half tbnr weight of silica. It is so Sbnndant in tbs 
equis. hiem. that after Mr, Siveright removed the vegetatile matter It 
yet retained the fbcm.''—- Lind. p. 311. 



1 



:94 • BJLCKSD RISTOUT OP TUX WOftLA t 

oommoD com.* We may add iron and gold also, for both 
of tliese metals ]ib,v€ been Ibund in vegetables, and moie 
especially the former. f Thus all the departments of nature 
have been mad6 with mutual associations; the material 
causes and references of which we have not yet explored. 

The food of plants peculiarly distinguishes them from 
animals. While these subsist only on what has been or- 
ganic matter, vegetables derive their nourishment from that 
which is inorganic, as mere earths, salts, water, or the 
gases. The particles of these become arranged in them, by 
the agency of their living principle, into organized sub- 
stances, and by this mysterious process ire fitted for animal 
nutrition.^ The vessels of vegetables are so fine in their 
radicles and leaves, and in the smaller plants, that the par- 
ticles which they imbibe must he in the most attenuated 
state. They are injured, like animals, by too great a sup- 
ply of what they feed on ; and hence many plants decline 
or perish on too rich a soil. Each will grow only on 
that kind of ground which suits its organs or appointed 
liinctions.^ 

The kindred nature of all plants is surprisingly shown by 

* " Solphur exists in combination with different bases in wbeat, btriey, 
lye, oats, matee, millet, and rice."— i.ind. Nat. Bat. 803. 

t *^The ashss of hard and woody plants, as the oalt, are said to oofr- 
tain nearly one-twelfth part of their 4>wn weigrht of oxkie of iron. The 
okide of manganese was 'flrst detected in the ashes o^ vegetables by 
Scheie, and afterward found by Pronst in those of the vine, pine, 
green-oak, and flg-tree. Sanssure observes, that the proportion of iron 
and manganese angmnnts as the vegetation advances. The leaves ftir- 
ntsh more of thsMi in «atnmn than in spring. €!oId is found oniy in 
very nunvte poktioB8.^^Loudon% Bneyci Gard. p. 193. 

t M. Mirbel made this observation : "So that it should seem to b« the 
office of vegetable IHb alone to transform dead matter into organized 
Uving bodies. "—Mirbol's Anat. Veget. vol. i. p. 19. Sir J. L. Smith 
adds to it, " This idea appears to me so just, that I have in vain sought 
wr any exception to it."— Introd. Bot. p. 6. 

^ Thus while the '^fostocasylvatica abounds everywhere, the P. 
uniglomis only where it can imbibe »narine salt; and theF. pinnata 
«pon caleanoua sod alone. Btony of the maiden-hairs and ferns, pel- 
Utory, At. are attach^ in the crevices of old walls, as if seeking for the 
ealeareoos nitrate found there."— Joom. Naturalist, p. 26. 

Thus WHSAT, so fortile and fomiliar to us, will not grow in Otaheite, 
«r in any or the Polynesian islands. It has been often tried, bot has 
always Ailed,— Ellis, Polyn. Res. vol. I. p. 348. Egyptian wheat was 
planted, bat with the same result. It grew remarkably well, the leaf 
freen, the stalks high and strong, and the ears large ; but as they begui 
<o tnm yellow, it appeared that scarcely one contained a single grain of 
com, and tike few found were shrivelled and dry .— Ib~ 444. 
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the power and effect of their gfowing and frootiiyhi^ when 
^afted on each othep — one organization attaching ite vaa- 
cnllirity to that of another, and Seeding on ita sap. The 
ancients took some pleasove in these ezpeiimentSy for Pla- 
tarch saw, and notices, in a garden <hi the Cephisaus, aa 
olive upon a juniper, a peach npon a myrtle ; pears upon 
an oak, apples on a ]^ane>tree, and mulberries upon a fig.* 
In Holland a rose was grafted on an orange4ree ;t and in 
our times, carnations have been ingrafted on fennel,:t and 
a peach upon u mulberry.^ So an inhabitant of Lyons in* 
sorted on the same stem red and white grapes, peaches, and 
apricots. II ' Such facts prove the absolute similarity in na- 
ture of the difterent classes of the vegetable kingdom. 
Their general system and principle of life are the same. It 
is the specific and purposed variation of their oiganizations 
which, from the same material elements, causes the specific 
diversdties of their products to appear.lT No result ia a ran- 
dom accident. 

Plants have been manifestly designed and framed on the 
principle of improvabiiity. This also highly distinguishes 
the latent powers , of their living principle, and its vast su- 
periority over inorganic matter. It is a truly wondrous 
faculty, for it is one of the greatest distinctions of man. 
Animals have it to a pertain degree, but veiy limited, and 

* ** But,** he adds, " those of an ofly nature will not sdmit sf soeh 
mixtures ; for we neTer see a pine, a fir, or a cvpress bear a j^raft of 
another kipd."— Plut. Sympos. lib. 3, qaest. 6. Pliny, Varro, and Colu- 
mella speak of apples and vines on elms and poplars, but tbese grafts 
seem not to hare hod any long duration ; they succeed best on tho most 
congenial trees. 

t Evelyn mentions that he saw this. 

i The flowers will be entirely green as wen as the plants. For two 
or three years thcrcoUnnr Will remain the same: and after that, ebango 
to those hues which are common to the flower.*' — Heref . Journal, Not. 
1824. 

^ The firuit will have the purple die to the stone, and the pleasant add 
flavour.— lb. 

II ** All flowered at the same time, and gave ripe firuit within a ftw 
days ofeach other."— Ljtt. Gaz. 15 Aug. 1829. 

If Hence Lord Bacon truly says of graftings, <* The scion overruletb 
the graft, the stock being passive only." " This, as a general prinel]|de, 
remains true. The scion is endowed with the power of drawing or 
teming ft-om the stock the particular kind of nourishment adapted to ita 
nature, while the speciflc characters of the ingrafted plant remain un- 
changed, although. its qualities may be partially affected."— Edinb. 
£Bcye. Art. Hort. 
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kppatetdiy far less than vegetables. Tbe productivi]^v<tf 
aifiimals cannot be increased like that of plants. Tbe bu^ 
man capacity for progression is not more dearly visible than 
that of which so many vegetables have been found susc^ 
tible, that it may not unreasonably be inferred to be ft law 
of fbeir constitution. Very agreeable, but surprising, traniSK 
formations have arisen from this property. The rose is the 
product of cultivation. The original plant from which aU 
our beautiful varieties have proceeded is considered by 
botanists to be the common wild brier. Our plums are the 
cultivated descendants of the sloe ; the peach and nectarines, 
of the common almond-tree ; filberts are the improvements 
of the wild hazle ; the delicious apples, whose species may 
be now reckoned by hundreds, are the cultured successors 
of the small austere crabs and wildings, which swine will 
scarcdy eat*; 'the <»iginal pear is a petty fruit, 9b hard and 
crude.* Our com wa« onte in a state very like grass; 
our caulifiowers, cabbages, and other domestic vegetables, 
tire the artificial products of human skill and of vegetable 
improvfifbility. 

' It is this undiminishable and ondecaying property in 
plants which may rescue us from that chimerical dread of a 
superabundant population of the earth, under which we 
have been labouring for the last thirty years, until Mr. Sad- 
ler's tables, calculations, and reasonings have at last rescued 
us from it.t A gre^ mistake has been prevailing on this 
subject. The true law of nature was misconceived. Par- 
tial effects were taken to be the general rule, and the real 
agency greatly overrated i and thereby an imaginary law 
has been assumed, which has never operated as was alleged. 
In nature, tM law of population has never exceeded that 
of the productive power of vegetable life, and never wilLt 

* Quart Journ. Science, 1827, p. 272. Lit. Gaz. No. 691. 

1 1 allude to Mr. SadlerV ** Law of Population," publislMd in 1830, 
which has thrown at last the steady and animating light of trath on a 
darkened and tnucb mistaken subject. Some principles of tbe same 
sort were expressed in the History of the Anglo-Saxims, vol. i. p. 407, 
5th edit. 1828. 

t But though I think Mr. Malthus has erred both in his premises and 
conclusions, yet I wish to express that I feel strongly his active talenis; 
his desire to explore an important snbjeet, bis wish to do servlee to 
society upon it, and the great beneflt which bis works have produced by 
their collateral illustrations, and by rousing mankind to stiidy, as th^ 
bave since dme, one of the most important branches of pslitteal sesnoinj. 
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AH that ooncerns haman beings has been made upon a 
{Hrinciple of benevolence. The same principle continues 
the system and superintends the working, and will always 
luiapt the provision to the necessity, and supply further 
assistance if new exigencies should require it. But nothing 
supernatural on this point is likely to be wanted. Culti- 
vated produce has hitherto outrun population in every coun- 
try, and there is every appearance that it will always do so.* 
Two laws are visibly in operation in nature ; one, that it 
shall not produce spontaneously — the other, that its produce 
shall be always increasable by human labour and skill. 
Ordinary, but diligent, exertions of these have hitherto 
abundantly sufficed for all that has been needed.f Local 



The intelligence with which he handled his subject strack me so forcibly 
that I expressed my early sense of it in a note to the First Part of the 
Saxon History, in 1799 ; but mature consideration satisfied me that he 
bad mistaken the true principle, and that bis inferences were therefbre 
incorrect. 

* I infer this from observing from the publications and complaints on 
the Continent— of most countries— in 1830, stating that they had more 
produce than they could sell, and censuring the corn laws of other coun- 
tries that repress importation. This occurred at a period when the 
same countries were, by their statistical tables, all increasing in their 
own population. Yet still in all the produce was more than they con- 
sumed, and they sought to export ibr the chance of better prices than 
their home ones, from those places where, from other causes, these were 
higher than their own. 

t Thus Humboldt found the natural produce of wheat in different 
countries, with all the carelessness of their indifferent cultivation, to 
be:— in Germany and Poland, 5 or 6 for one; in Hungary, 8 or 10; in 
La Plata, 12; in North Mexico, 16; in the equinoctial Mexico, 24; in 
New Granada, 25, and in fertile years 35. So in Greece it is 12 for 
one, and on the best soils even 15 or 18.— Encyc. Brit. Suppl. p. 508, 
571. 

Of Cape wheat 50 grains produced 4,074, or 80 for one ; and in Barbaiy 
wheat 225 grains, sown in March, yielded in August 1 1,500, or 50 for one. 

In BARLKY, one sort (called naked) gave 56 ; the Siberian, 111 ; the 
celeste, 120; the hexastichoo, 130 for one; and the Philadelpbian 
Oats, 140 for one.— Bull. Univ. 1829, p. 111. 

Heshbon wheat, a new kind lately brought from Arabia, has ears 
twice as large as the common kind, with 84 grains in one ear. — Cam- 
bridge Joum. Aug. 1829. 

Le sarrasin de Tartarie, brought by a missionary Orom Siberia, gives 
for one grain sown, up to the number of 2000 grains in good lands. 
Elsewhere, it bears from 50 to 300. It produces a better meal, and caa 
be kept as well as com —Bull. TJniv. 1827, p. 166. Dandini mentions 
tbe clusters of the vines of Lebanon to be enormous, and the grapes 
tliemselves as large as cherries. 

In Hungary, the vegetation is peculiarly vigorous. Osaplovic has 
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distress may arise from temporary seasons and want of in* 
teicourse, but never firom a failure in the powers of veget»> 
ble nature. 

The extraordinary instances of the productiveness of 
nature, which even under the usual course of things fre- 
quently appear and can be produced, are sufficient to dis- 
pel all injurious doubt and unmanly apprehension, by 
showing us that plants, even as they are now, yet possess 
the most gigantic possibilities of productive power.* Such 

recently stated as instsnces of it which hare occurred, that 6 or 8 Hvn- 
sary plains weigh one pound ; as 18 cherries were seen to do in Yemen. 
In Beregh, apples have been of one pound and a half; and firs attain 
there a height of 216 feet, and a diameter of more than 6 ; oaks 114 feet, 
with a similar diameter ; maples, 84 feet high, and M round.— Bull. 
Univ. 1830, p. 444. 

In some part of South America, the bamboo attains a gigantic size, and 
the passion-flower assumes the character of a large tree. How the 
Indian banyan or fig-tree multiplies itself by its descending branches 
into arches and groves of new ones, as tbev take root in the earth, is well 
known. One tree has covered an area of 1700 yards. 

The marine plants of Staten I^nd are described by Captain Webster 
as gigantic. And in Sumatra the raiBesta parasite bears a flower 
which is a yard in diameter. Tbe same island has a tuberculous and 
alimentary root that weighs 400 pounds ; and melons and gourds half 
as big. There the chama gigas appears, a shellfish called tbe Dutch- 
man's cockle, one of which would sup twenty- four hungry persons. — 
Quart. Rev. No. 67, p. 522. 

** Some of the reeds of Brazil, called gaqnanissa, grow lh>m 30 to 
40 feet high, with a diameter of six inches. They form impenetrable 
thickets, and are gratefiil to hunters ; for on cutting ofi* such a reed 
below the joint, the stem of the younger shoots is ft)und full of cool 
pleasant liquid, which immediately quenches the most burning tbir^t.* — 
Lindsey, Nat. Bol. 303. 

« The best fodder grasses of Europe do not rise more than three or 
four feel firom the ground ; but the panicum spectabile of Brazil grows 
six or seven feet high ; while other equally gigantic species constitute 
the field crops on the banks of the Amazons."— Linds. lb. 304. 

* I allude to the instances of unusual produce which bappen in some 
parts every year, and which I have noted (torn the daily papers : as, 

Oats.— An oat stalk taken fh>m a field on Sealand, near Cheater, 
had 237 grains. A uother, on a field lately part of Cockermouth Common, 
had 251. A wild oat at Milton was 10 fbet high, and had 150 grains. 
One ear of black oats at Mansfield was 15 inches long, and contained 
283. In 1824, a single grain of oats having fkllen on a quantity of 
burnt clay, produced 19 stems, and 2945 grains. 

Wheat.— A single grain of Talavera wheal sown in a garden at 
Weston, near Bath, in September, 1819, bad in Augnst afterwaid pro- 
duced 73 stalks, and yielded 7445 grainy. One of the greatest increase 
of wheat that I have met with is that menUoned in the Philosophical 
Transactions. Mr. Millar, by repeated divisions, obtained firom a nngle 
seed of wheat 500 plants, which yielded M,109 ean, and about 
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effects have arisen, from a combination of local circnm- 
stances that have not yet been studied. The phenomenon 
is admired when it occurs, but the natural cause is never 
explored. But thev are demonstrations of the latent and 
indefinite productibility of vegetable nature, which make 
the dread that any increase of human population will cause 
famine a fanciful chimera: for no one will in this age 
contend that the industry and intelligence of the searching 
mind may not discover the means of imiti^ing and obtaining 
the same results which temporary accidents have occasi<med. 
The principles of nature will therefore never fail. But it 
will always be necessary for wise laws and individual 
equity and benevolence, in every country, to cause her 
bounties to be sufficiently shared by all its inhabitants. 
Her j^oduce first comes into the hands of a few, under the 
social system of protected property ; to be after distributed, 
through the thousand channels of the arts and industry, which 
civilization, as it advances, establishes in every country ; 
and by the assisting hand of occasional beneficence, for Uie 
sustenance of alL Nature can only thus generally pro* 
vide. She places her bounty in the fields ; she leaves it 
to man to apply and to disperse, because human instrumentp 
ality can do this most effectually. This is accomplished 
by every one seeking some mode and path of social employ- 
ment, in which each obtains bis own support, and at the 
same time is contributing, by his individual talent, labour, 
and produce, to the comforts of others and to the welfare 
of the whole. 

The instances adduced of the actual productiveness in 
the vegetable kingdom, and of their repeated though occa- 
sional exertions of it, are evidence to us that it has not. 

$76,'840 grains, weighing 47 pounds, all tbe produce of one single eorn.— 
Pbil. Tr. 1768, vol. Iviii^ p. ^XHS. Ttiomson'a Hist. Roy. Society, p. 68. 

Pkas.— A dwarf pea sown near Stockton produced 88 pods, contain- 
ing 386 peas. Another pea, sown at Cawood, had 105 pals, out of 
which 505 peas were taken. 

A rsACM-tree in Lalefaam Garden produced in one year 1560 fine 
peaches, besides a great number thinned away in the early part of the 
season. 

A white moea rose-tree near Rtpon had 530 in flower, and 460 buds 
te^inning to open. And a Bmall rose-tree near Coiigleton had 2344 
Btseii and bads. A common scarlet bean has produced 100 pods with 
five fliU-formed beans in each, making ki such stalks from 300 to 000 
Ihna the single one sown. 
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been formed on any confined, restrictive, or deficient plan. 
The spontaneous produce is always more than enough 
for the small or indolent population that is contented with 
it. But it is endued with a latent power of extensibility — 
with a faculty of increasing its produce as the wants and 
diligence of mankind may multiply : and thus we are as- 
sured from heaven itself, by these occurring instances of 
extraordinary fertility, that nature never will be found 
unequal to answer any demand that human necessity may 
make upon it. 

These occasional exuberances of individual plants de- 
serve also our notice, as important illustrations of the im- 
proving nature, of the progressive powet) and of the ex- 
tensible, though usually quiescent, energy of that living 
principle which actuates vegetation and forms all its pro- 
ducts, but which as yet conceals its real essence so care- 
fully from our view.* 

The vast abundance of seeds which this animating caus- 
ality is eveiywhere producing in many plants, even in 
common ones, is another specimen that this energy, and 
the obedient organization in which it is subsisting, have 
been both formed with a capacity of enlarging into a pro- 



* It is rather remarkable, that Just as European population was about 
to receive that steady Increase at the beginning of the seventeenth cen- 
tury which has been since generally progressive, the potato should have 
been discovered. This has been as great a donation to mankind as tbe 
invention of printin<r, the cotton mill, or any other social comfort ; for I 
observe from Sir John Sinclair's statement, that although the proportion 
of meal in a pound weight is but one in potatoes to two and a half in wheat, 
yet oatmeal is but one and a half, and barley only one and a quwter. Bitt 
the proportion as to the quantity of nutritive food in either turns to the 
advantage of the potato; for he adds, that an acre of land will produce, 
in potatoes, 2700 pounds of flour, but in wheat only 1300 pounds. 
Thus the same extent of ground produces in the potato twice the quails 
tity of nutritious aliment to that of the wheat- But in addition to the 
Jlour of the potato, he also asserts that the other part of it, the fibrous 
matter, can be made into puddings with milk, and into bread with wheat. 
Twenty-one pounds of wheaten flour kneaded with twelve poimds of the 
fibre of potatoes, will produce, when well-baked, thirty ••ight pounds of 
excellent bread. When we consider thai auch potatoes are the improved 
produce of the petty, half-poisonous root of South America, we may per- 
ceive what great productive powers and supplies may be now lying dor- 
mant iu other parte of the vegetable kingdom, ready to become active ftr 
human use, when human skill and diligence shall have explored and 
trained them. Hence, while (he present system o( ootura is oootinoed, 
mankind cannot be fhmished. 
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dact9>llity, whose limits we cannot fix,* and into a magni* 
tude that sounds romantic. t But the number of iloweit 
which nature in her general course, unstimulated by ait, 
prepares andefiuses from some trees, approaches the scfurcely 
credible class of things.t These surprising multipljc** 
tions of the living principle in plants mark its high origin ; 
end from their baffling all human explication, prore bow 
little its recondite, yet powerful, nature is understood. 

In the alimentary plants, the great care for providing 
an ever-succeeding sufficiency of human subsistence is 
manifested in all regions. In some, the same tree which 
affords it bears the pn^uce of different seasons on its 
branches.^ This phenomenon is occasionally, though im- 
perfectly, manifested in our own country and on our com- 
mon trees ; thereby indicating the possibility of our imi* 

* Th« two stamina of the orchides feeandate SOOOseeds— snd the Ave 
or ttie tobacco 900. Loud. Encye. 296. Tbe qaantity of small seeds fhm 
garden flowers is well known. Bat Mr. Hobson found that a thriving 
plant of the common matva sylvatiea yielded in one summer 100,000 
seeds. Phil. Trans. 1743, \aL. xlii. p. 3, 20. It has been computed that if 
all the successive seeds of a single fem, of one peculiar sort, were to 
germinate without obstacle, this species would in twenty years cover 
the tohole g-Jo5e.— Bull. Univ. 1829, p. 43a 

t **Man, improving on nature, produces cabbages and turnips of half a 

hundred weight, and apples of one pound and a half.** — Loud. 263 

Every vegetable product seems capable of an enlargement that would bo 
tticredible, if such things did not frequently occur. Thus we read of a 
strawberry seven inches round— a lettuce w^ghing four and a half 
pounds — an apple fiAeen inches round, and weighing nineteen ounces— 
another twenty-dve ounces — a bunch of grapes weighing flfleeo pounds 
—a mushroom above a yard round, and weighing nearly two pminds— • 
a pear of two pounds weight— a black currant two and a half inches 
round — a gooseberry three and a half inches— a melon, of superior fla- 
vour, weighins dghteen pounds — a canliflower nearly sixteen pounds. 

All these in the soil and climate of England In 1824, a pear>tree at 

Carluke in Scotland, thirteen years old, in the spring protruded a number 
of young shoots, which in the same summer bore flruit, some of this as 
large as that on the elder branches. 

i Thus a single spatha of the da.ti£, the chief food of North Africa and 
the desert, contains 12,000 male flowers. The alfonsia amygdalama 
has 600,000 upon a single individual ; while every bunch <^ the aeje 
palm of the Oronoco bears 8000 fruits.— Lindsey's Nat. Bot. p. 280. 

^ *' The breailft-nit-tree in Tahiti produces three and sometimes four 
crops a ye<tr, and many hundreds of fhitt at a time. The several varieties 
ripen at different seasons, so that there are but few months of the year in 
which ripe ftuit is not to be found in the several parts of the island.** — 
Ellis Polyn. i. p. 357. I'he cocoanut there is still more continual. Frail 
in ewry stagey from its first formation to tlw fbll-grown nut, may be seen, 
at OTMtime, on the same tree, and frequently on tbe same branch.— A. S68> 

I 2 
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tatinff such extraordinary BaccesBioiis of produce by iflK 
creasing skill and cultivation.* But the fact has been, tbat 
nature has alwayCf under the smallest exertion of human 
thought and labour, produced so much more than society 
has wanted, in her vegetable food, that no art has been 
less studied, until lately, than that of agriculture, and none 
so little improved. No stimulus has been great enough 
to urge mankind to watch, and try, and pursue it with the 
diligence and scrutinizing judgment which have so highly 
advanced the mechanic arts, and effected such wonders in 
the sciences.! Even still many tribes choose to be con* 
tent with Nature's spontaneous produce, which is always 
scanty, as if to compel our industry to exert itself; although 
the living principle implanted in vegetation is quite ready 

* Tbus in August, 1829, two apple-trees at Cheltenham were covered 
with blossom, though bearing at the same time a fine crop of fVuit.— In 
July, 1821, a pear-tree at Canterbury had a large quantity of firuit, while 
the other parts of it were in full bloom.— In the same year, a pear-tre« 
near Winchester blossomed in May, and the firuit of that was fine and 
Aill. It bloomed again the next month, and the ft-uil reached the size 
of an egg. In July, new blossoms appeared, which made firuit as big as 
a walnut. In August, flowers again emerged, but the produce was not 
larger than peas. These were Nature's own exertions, which art might 
in time promote and make more effectual.— In the same year, an apple- 
tree blossomed three times, and with ripe finiit twice.-^trawberries 
have had blossoms and good fruit twice in some seasons and places. 

In September, 1821, the Siberian crab-tree before my window had an 
unusual quantity of its AilUgrown apples, and was then also shooting oat 
twenty fine while flowers, which were blossoming in October, though 
the leaves had nearly all fallen off. So in a friend's garden near, an 
apple-tree was full of fruit, and also of its second blossoms. Many pear 
and apple-trees reblossomed that year. Red strawberries in the same 
year produced in October a second crop of ripe fl'oit, in several places. 
They flowered fully in my own garden, but the firuit did not swell ; but 
they were picked that Christmas from some other garden beds. At a 
parsonage in Herts, at the end of the same December, the following 
flowers were gathered : 
A white rose-bud, A large full-blown campanula, 

A full-blown red rose, A polyanthus in flower, 

A sprig of hawthorn in flower. Purple heath in flower, and violets. 
Roses were dowering in other gardens. 

t Thus the Otaheitians will not cultivate the valuable arrow-root, 
because it costs them some trouble. Though capable of being proeured 
in any quantity, it requires some labour to render it fit for food. On thii 
account, it was not extensively used by them. It formed rather a variety 
in their dishes at public feaslings. than an article of general consump- 
tion.— Ellis, p. 361. Their vam also, « a most valuable root, is cultivated 
to no very great extent, from the labour and atteijtion it requires, alttaougb 
It is ome of their best* flavoured and most nutritive roots."— lb. 360. 
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to answer any detnnnds that may be made on its productive 
powen, by any augmentation of human population.* It 
only requires that human art and indiMtry should be in- 
creased in this branch of our necessities as much as they 
are in the less essential one of our luxuries ; and then its 
supplies will never be inferior to the need. This has hith* 
erto always occurred in some degree. Want has stimu- 
lated the mind to greater ait, care, and industry in these 
northern climates ; and the superiority of their population» 
sustenance, and comforts is visible to every observer. En- 
larging numbers only magnify the effect; for mankind 
seem to thrive and civilize m proportion as they mnlti^y ; 
and, by a recurrent action, to multiply again in proportion 
as they civilize and prosper.! 

^ I have taken this rather copious view of the productive* 
ness of vegetable nature, and collected these ^ts and cir- 
cumstances for your consideration, because until they oc- 
curred to me I found that I had not formed just notions on 
this important branch of the great system of our creation ; 
and the deficiency which had subsisted in my own mind 
and judgment may be removed from yours by the recapitu- 
lation and recollections into which I have diverged. But 
it only is from an adequate adduction of particulars that 
our general views can be either large or full. Nature is 
expanded before us every day ; but we must minutely ob- 
serve it, in order to comprehend it ; for we have to ascend 

* When the T&liitians (Olaheittsns) wen exhMted to idopt the com- 
fbrte of Eoropeans, they answered, ** We ihould like tiMse things very 
well, but we cannot have them without worl^inf ; that we do not like, 
and therefore would rather do without them : the bananas and plantains 
ripen on the trees; the pi|n) fatten on the fhiits that flill beneath them. 
These are all we want. Why therefore should we work ?"— ElliSv Polyn. 
Res. vol. i. p. 451. 

t This is satisfactorily illnstrated in Mr. Sadler^ publiration. The 
missionaries found that they could make no pmgreaa in civilizing the 
Taliitlans hut by causing wants to arise in their minds. Ellis says, *♦ The 
absence of all inducements to labour increased the diffi4»ilty. Their 
wants were few. Their desires were limited to the means of mere ani* 
mat existence and enjoyment. These were supplied without mueb 
anxiety or eflbrt— and possessing these, they were satisSed.". . . " All 
classes were insensible to the gratification arising from mental improve* 
ment, to the enjoyments of social and domestic liffe, tothe comforts of 
home, and to the reftnements and conveniences which art and labour 
impart." ... "To inrrease these wantg, or to make some of the comforts 
and decencies of society as desirable asthebare necessaries of life, i 
tlie best incitement to personal industry." — Pol. Res. 4ftl, iSS* 
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from the phenomena to the principle, and to infer the plan 
from its execution. It is thus we learn to know the pro- 
ductive lavvs of it« original system, by a patient notiee and 
accumulation of its ever-evolving effects. 

But if human ingenuity has been hitherto dormant on 
the vital point of its bodily subsistence, it is now pre- 
senting us with indications that it will be indolent and in- 
attentive no longer. Experiments are beginning on the 
long-neglected art of multiplying human food — and even 
of obtaining it from other vegetable matter, besides the 
farinaceous grains and roots of nature. A German is stated 
to have found out the means of converting sawdust into an 
eatable food.* A medical gentleman, near Manchester, is 
making bread from turnips, carrots, parsnips, and beet ;t 
and a French miller has ground and worked straw and hay 
into nutritive breads not inferior to that which the larg^t 
part of the Continental multitude subsist on.^ If it were 
not for this intimation, we might think that these inven- 
tions would only bring us back to the state of ruder times, 
when human subsistence was of this coarser kind-~enough 

* Sawdust may be converted into a substance like bread. ' It is less 
palatable than flour, yet makes a wholesonne bread, digestible and highly 
nutritive —Dr. Prout's Account of Prof. Aulenrtcht's Experiments, io 
Phil. Trans. 1827, p. 381. Hersch. 65. 

t The public papers of March, 1830, stated that Mr. Gonldson had 
discovered a mode of separating and preparing the farinaceous parts of 
such bulbous roots as turnips, carrots, parsnips, beets, &c., and of con- 
verting it into a fine flour. After two years' experiment, he has now ob- 
tained a patent. He declares that he really produces good and Dutritious 
bread, equal, both in quality and colour, to the finest white wheatan 
bread. The quantity of farina to be obtained from the roots grown uptm 
any given quantity of ground, compared to that produced from the ears 
of wheat on the same space, is increased, he says, at least twenty times. 

t This last discovery is thus noticed in a highly respectable Freocta 
periodical work devoted to the sciences. " Chance led a miller in ths 
C6te d'Or, to disrover the means of converting stsaw into a Arine of 
pretty good quality. Lately the Due d'Angoul^me, passing througb 
Dijon, tasted some small loaves made of it, and took some to show the 
king. It was M. Maitre, founder of the agricultural establishment of 
VilofTe, near Chatillon, who first discovered it. He has since found thc^ 
not only the straw of com and oiher grains may be made into flour, — 
but that hay, and the stalks of trefoil, lucerne, and sainfoin are also con- 
vertible. Flour fVom these last he gives to his sheep and lambs."— Bull. 
Univ. June, 1830, p. 157. 

$ The Moniteur, in May, 1830, mentioning that wheat straw, chopped 
and ground, yields a flour that was coarse, but agreeable and nutritious, 
sMed, that its bread was superior to the comnum bread used by the 
lower orders on the Contineat. 
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to sapport what wm then deemed comfortable life, bat not 
to. give it the pleasure and the improvement of superior food ; 
5br there is a food, and a cours^of prudent diet, which is 
more favourable to the intellectual energies and to the 
Doral sensibilities than any other. This seems to be m 
•he golden mean between deprivation and exuberance. 

" Spare fhst that with the gods doth diet** 

was the experience and the encomium of our Milton ; and 
a moder^e use of selected and improved articles of sus- 
tenance may give the strongest wing to genius, and the 
sweetest temper to the habitual spirits. But the most 
essential condition, in a daily enlarging population, is a 
sufficiency of that which will support bodily strength, 
and nourish the vital principle. The simplest food will 
always do this ; and if all vegetable produce can be made 
so to act, and yet be palatable, the inventor of such 
conversions will be a benefactor to mankind. Wheaten 
bread is a desirable enjoyment — but other vegetable food 
eannot be unpleasant, since our ancestors lived on barley 
cakes ; the Russian still on his hard black rye bread ; the 
Scotch love their gratifying oatmeal ; and the Irishman his 
potaitoes. Even acorn food is yet palatable to some peo- 
ple, who might have corn if they would cultivate it,* 
Some nations can be content with far worse materials of 
nutriment,! and others resort to what we should most zeal- 

* Thus Captain Beeehy mentions of the Indians he saw in Califbrnla, 
that they coltiraie no land ; bat '* acorns, which abound, oonstitnte fhebr 
princi)Ml fijod. They bake them, and bruise them between two stones 
into a paste, which will k«ep dried until thefoUewinf season.*— Voyage 
to PaeiAo. So Ueafeotaine remarks on the people or the Atlas Monn- 
tains between Algiers aod Morocco: — ^'Tbey have oaks on whose 
acorns a namber or the inhabitants of these cantons subsist.'*— Bull. 
Univ. 1830, p. 469. 

t In New-Zealand, ''the /em root ftomishes a principal pan of the 
Ibod of the common people, at some seasons of the year.**— Ellis, Pcrfyn. 
fies. vol. i. p. 34. At rarious times in Europe, when scanty hsrvescs 
messed, the poorer of the poor have made their bread of Am roots. 
Bvelyn nctieea that burrs snd thistles have been used for human food. 
Bruised thistles have bven often given to horses in France, who have 
fattened on them. The Laplanders, when pressed, make bread flnom 
one of their mosses. In France, in 1817, the continued rains of the 
preoedins saiQmer having prevented the com fWm ripening In one of 
the departmeois, Uie peo^ Sat sevsral wssks befiNrs the vmt harvest 
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ously reject.* Now we find that even dry bonbs may be 
made serviceable as human food.f But the number of 
new things made from vegetables only, in the last twelve 
months, not only amuse us as we read of them, but con- 
tribute to illustrate the utilities, both for food ai'id con- 
veniences, that are yet additionally derivable from them.t 

were reduced to live solely on hertmceoos vegetables, as goatVbeard, 
wild sorrel, nettles, thistles, bean-tops, and leaves of trees : these were 
chopped up, boiled, and mashed ; ir too old to be so eaten, the juice or 
pulp was expressed from them. But, not beinfc accustomed to such 
food, the continued use of it produced in many a species of dropsy.— 
Joum. Phys. Experim. 1832. In the scarcity in Ireland, in 1818, nettles 
and all other esculent herbs, with the coarsest bran, weie resorted to 
for ftwd. This also produced feverish illnesses. 

* The natives of New-Holland are estimated at three millions, yet 
" agriculture is unknown among them. Their food is fteqaently scanty 
and loathsome, consisting sometimes of grubs and reptiles taken in tb« 
hollow or decayed trees of the forest.*'— Ellis, Folyn. Res. p. 22. Here 
man will not help himself. Many uncivilized people will not caltlvaie 
the earth. Their deficiencies of subsistence are therefore their own 
wilful fault. They prefer any privation to personal labour. 

t " Dry bones may be converted to nutriment by steam, or by a cheap 
acid."— Dorcet, Ann. d'Industrie, Feb. 1829. Hersch. p. M. This re- 
minds me of what I read at seventeen, of Papin's Digester dissolving 
bones into an animal jelly, in our worthy and ingenious Oliver Gold- 
smith's Animated Nature. By this and by hla other works, he then 
gave me too much pleasure to be easily forgotten. 

t Thus M. Dtt Ghatelier announces that he has discovered the neaos 
of so preparing all the leaves of trees and plants as to make them ex- 
cellent tobacco; especially the nut and vine. The |)owderis as ster- 
nutatory as the nicotian, but does not produce the vertigo which tobacco 
snuff occasions.— Bull. Univ. 18S0, p. 342. 8o another, with the aid 
of a little malt, makes what he terms good bekr from potatoes. — lb. p. 

348 A gentleman of Vienna has found that elderberries, in equal 

quantities, yield more brandy than the best wheat.— 76. p. 131 An- 
other disserts on the advantages of feeding catti.k on the leaves of the 

elm, acacia without thorns, ash, and poplar.-— A. p. 234 Another, 

by hand-nets with bags, caught from his com five bushels of orass- 
KOPPKRs, which he boiled. They turned red, and made a (Viand repas, 

a delicious repast to his noB.—Ib. 1830, p. 23ft Another experimenter 

found that sweet potatoes would form wort, ferment, and make, like 

malt, good beer, in flavour exactly like ale made fVom malt Another 

raised on light lands, that grew only 327 bushels ofpotatoes on the acre, 
040 bushels, on the same spaoe, of JaarsALKM articbokks, which the 
young calves ate with rapidity, and improyed upon ; so did horses and 
sheep, and pigs too, but not till boiled or steamed.— JParm. Jour. 18S0. 
.•• .The seeds of okape», pressed and boiled, fhrnish a liquid very like 
that of rorrsB, and much used for it in Gemiany. The seeds of the 
yellow iris, roasted, are also declared by Dr. Johnson to make ex- 
cellent colTee The seeds of porbst broom are said to have the 

same quality.— Public papers, 1829 Lately we have heard that the 

TVpourfitomall baked bread has been ooUected into an ardent s^t 
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All these facts lead us to one and the same conclasion, 
that no population that will think and labour, howerer 
numerous, can ever starve from continued want, under the 
present system of vegetable nature. The Great Author 
may choose, through his atroospherical agencies, to disap- 
point, by occasional vicissitudes, the expectations of his 
intelligent creatures, when they are forgetting the primal 
Cause and Giver of all that they are enjoying — but these 
are only temporary and partial corrections. The prin- 
ciples of vegetable nature never alter — nor has their pro- 
duce ever in any age universally failed. By commercial 
or benevolent intercourse, we can therefore always assist 
each other's needs, when these assumed or permitted inter- 
ruptions occur in any particular district or country, as we 
have done more than once to Ireland — and also to Hin- 
dostan. Their rice at times has failed in parts in the one, 
and their potatoes in the other — but the rest of the world 
were at the same time enjoying their usual plenty. Hence 
in no case have mankind, at any period, been under the 
danger of generally perishing for want of sustenance ; nor 
under the universal laws of vegetable nature, as established 
at the creation, and still continuing, can such a catastrophe 
at any time occur. A special miracle of annihilating dis- 
pleasure can alone produce, under our present system of 
being, a desolation of this nature. Away, then, with all 
the dread and spectres of human starvation from multiplied 
population. Let religion improve and guide our social 
spirit ; let wisdom characterize our laws, and integrity 
conduct their administration ; let enlightened policy and 
sound moral principle superintend, and regulate, and assist 
the distribution and individual acquisition and application, 
of what nature will always sufficiently produce generally 
for all ; let reasonable diligence and care have always the 
means of obtaining what is fairly needed ; and let nations 
have intercourse with each other as unrestricted as the 
public welfare will allow ; let due recollections of the Great 
Benefactor of all accompany with these provisions our 
daily life ; and no portion of mankind, by whatever mul- 
tiples they may increase, will ever find that they are over- 

SQvnewliat resembling gin. Thas there seems no end to the valuable 
matter which vegetables may, by art and laboar, be made to yield Ibr 
bmnaa use. 
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pMsingf the productivity of nature, nor will ever be db« 
stroyed by its defective supply. Diyden exclaims of 
himself — 

" I live a rent-charge upon Providence.'* 

So do we all — ^we are all a rent-charge upon our Maker'tf 
care — but if we dul^ feel this truth, and conduct ourselves 
conformably to the impression, we shall find that it is such 
a rent-charge as will never be left in arrear, but be always 
punctually and munificently discharged. Such has been 
my personal experience, without any native, peculiar, ot 
other advantages, beyond those which are common to us 
all. Such, I hope, will be yours ; and such your verdict, 
at the same mature age, on that benign administration of 
earthly affairs under which we are both living, and by 
which we and all are hourly benefited.* 

* Since I wrote these Letters, I have seen Mons. de Luc's Letters to 
BImnenbacb, on the Physical History of the Earth, with Intriodactory 
Remarlu by the Editor, the Rev. H. de la Flte. Both parts contain very 
important illustrations and confirmations of the Mosaic cosmogony; 
but I will only notice here M. de Luc's conclusion from his reasonings, 
as to the agency of light commencing with the beginning of creation, 
which a former Letter pointed out to your attention. ** Nothing of all 
that we see on the globe could begin to be operated, without the union 
of a certain quantity of light to £l the other elements of which it was 
composed ; eiemenis which, without it, would bave exercised no cbymi- 
eal action on each other. Accordingly, all the known geological phe- 
Bomena date their origin fh>m the time of this union.**— De Luc's Lett, 
p. 79, Lond. 1831. This is a principle deserving the most scientific con- 
sideration and investigation. It will probably become more obvious as 
our chymical knowledge enlarges. He also adds the important truth 
which presents such a verification of the Mosaic account : " The light 
first introduced into the mass of the earth did not proceed firom any lu- 
minous body tike the sun.'*—?. 86. This grand physical truth could 
not have originated 4000 years ago ftom any human BliDd. U is i» ©»► 
position to «U ordinary sensatioo. 
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LETTER V. 

Ji^fkTmeesJhjm the prectiing Facts— No sjHmtemeous Prodvetian ^ 
PtanU— Their reproductive System, 

Mr object in the preceding Letter has been, as it will be 
in the continuation of the subject in this, to select and notice 
those phenomena of the vegetable kingdom which will giTe 
you a just and enlarged idea of the principles on wlucn it 
has been formed, and of the peculiar nature which has been 
purposely assigned to it. It is necessary that we should 
haTe right notions of the system on whidi our eaith has been 
framed, and of the plan and purposes of all its departments, 
in order to perceive what the Divine mind has intended by 
our terrestrial creation, and thereby to judge more soundly 
on the great component whole. This knowledge will assist 
us to appreciate his ends and operations in the course of 
nature which he has established, and in the direction and 
application of his providential economy to ourselves, as well 
as to our inferior fellow-creatures. The more fully we know 
and the more justly we think on the vegetable uid animal 
kingdoms, we shall be the better prepared to comprehend 
the principles and the history of his dealings with the human 
jace. This world is manifestly not our worid only. We 
are linked in it with innumerable fellow-beings, of very 
Taiying kinds and qualities. They are cotenants with us 
of our common earth. We cannot live in it without their 
association and services. Relations therefore subsist unceas- 
ingly between us, which cannot be destroyed without 
destruction to ourselves ; and from this view of the real state 
of things, it is an object of great intellectual interest and 
importance to becmne acquainted with the most material 
phenomena of these classes of animated nature, ho w ever 
dissimilar and subordinate they seem to be to our more 
gifted order. Do not, therefore, think me tedious if I par^ 
ticularize a few more facts on this curious subject, with such 
reflections as have arisen on a mature consideration of them. 
From all the circumstances thus fiur enumerated, we may 

infer-* 

K 
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That the vegetable classes have been created upon a tj§* 
tern of progressive improvability — and also of an indefimte 
productiveness, which can be increased to the utmost extent 
of any probable human demands upon it. 

That the application of human tfkill, care, and diligence to 
educe these beneficial results has been made the conditi<m 
of their appearing ; but that these valuable qualities will 
never be exerted in vain on this interesting order of beings. 

That human welfare and comfort have oeen a principal 
object of the Creator in designing and producing his vege- 
table world, though it has been also made subservient to 
animal subsistence ; and that these are peculiarly connected 
with the cultivation of it. Animal food leads to the animal 
habits of hunting and pasturage ; both of which, tfaouffh 
pleasing as occasional employments, yet when made we 
character and chief pursuits of a tribe or nation, tend to 
animalize our nature and arrest our social progress. Ancient 
Scythia, and the modem Tartars and Arabs and North 
American Indians, are commentaries on this principle. 
Agriculture and gardeningi and their consequential occupap 
tioDs, accustom the human mind to the quiet, patient, con- 
tented, domestic, social, and civilizing habits on which human 
happiness and improvement mainly depend. 

. The vegetable kingdom, in its varied flowers, foliage, 
stems, and graceful and delicate expansions; in its playful 
branches and gentle movements ; and in its multiplied firuits 
and useful products of numerous sorts and of universal 
application, display a peculiar goodness, liberality, and kind« 
ness in the Divine mind towa^s his human race — a desire 
to please, to interest and to amuse us with the most inno* 
cent, continual, accessible, and gratifying enjoyments. For, 
plants peculiarly address themselves to three of our most 
used senses — the taste, the smell, and the sight ; while the 
eai is also soothed by the whispering of the branches,* and 
the touch by the softness of the verdant and floral fohage, 
and of most of the fruits. We see that the consolidatod 

* As schoolboys, we bare all felt how truly and bow sweetly Theoe- 
ritiis sang— 

A8v* Ti TO ^tdvpierjta km & irirvSf a/iroXe, r^a 
'A iroTf rats iroYf-iai, /ttXhdtrcu. 

Sweetly the wbisperinf leaves and wavfau: pine 
Melodloas soond among these fbuntain rills.— Idyll. I. 
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Wood cmpplieB ns with numeroas conveiiieiices of private and 
public use ; and fixMD planU has arisen that most needftil 
«nd comfortable of all things beyond the limits of the torrid 
zone — the grateful warmth and use of ^ur domestic fires. 
Even in this respect we may perceire that there has been a 
benevolent foresight and provision specially exertedi in order 
that this daily comfort might continue to accrue to us, after 
our diffusing population should have levelled the forests 
which supphed the fuel. Buried in the earth just deep 
enough to remain unknown till wanted, that primeval vege- 
tation which was overwhelmed and uprooted by the deluge 
has during its Jong sepulture become converted into bitumi- 
nous coal, sufficient to yield us fire for all our purposea, 
though every wood should be consumedi and mankind last 
for more ages than they are likely to continue.* In this 
beneficial supply of a mineral so invaluable we have an 
instance of a great destruction directed by a prospective 
benevolence, to prepare and produce for a fiituie ace one 
of the kindest additions to human comfort. Wh^ a demon- 
atration of the most deliberate goodness presiding amid the 
most awiid displeasure I 

It is of peculiar importance to our reasoned comfort — ^to 
that happiness which we derive from our intellectual con- 
viction8----that we possess, in the beauties and blessings of 
the vegetable creation, such universal and exuberant wit- 
nesses to us of the benignity and philanthropy of the Divine 
Creator. They not merely reveal bis general goodness, bat < 
« real love and sympathy towards mankind — a personal 
kindness to us, intending to be so and acting as such, merely 
to please us. The flowers, fruits, and fouage, the forms, 

* Coal lias been hitherto found most extensiTely in the Britiah islands: 
the next in importance i« near Liege. It is also in Misnia, Hungarv, 
fiilesia, B<Aemia, Upper Styria, and France. It baa been diaeovered In 
America in rariona parts, and alao in China, the Biman esBpire, Onst 
Tartary, and New South Wales. " It is probable that uotliing is ya( 
wanting in many other parts of the world, but knowledge, industry, 
wealth, and the stimulus of want, to prove that ii ia a far more common 
snbetanoe than it has hitherto appeared to be."— Dr. Maoenlloeh, QeeH, 
Vol. ii. p. 906. Thua it ia almost everywhere mads and kept rasdy jo cosm 
to human knowledge and uae in each country, as soon as it shall be 
wanted ; and if any one district does not possess it, that can be abna- 
danlly supplied by its neighbours who aboand with it. Such baa been 
the extraordinary proTislon made tar human enjoyment, as it was fors- 
■esn it would be wanted. It is diaeieaed to human sesreli, Just at ths 
times when the discovery is most servicashls. 
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quaUlMS, and motions of natare's Terdant kingdom, in aU 
tkeir luxuriant diversities, have been purposely made what 
they are, purely to give us the pleasure they excite and the 
benefits they convey ; for if our mere subsistence had been 
aime his ol^ect, we see that grass, hay, straw, acorns, and 
sawdust would have answered that purpose. What the 
savagv* lives upon in full strength and activity every child 
of man could subsist on ; and be as happy as all the animated 
tribes appear to be.* But he has not so dealt with us. We 
never act towards each other, in our kindest moments, with 
that inventive, foreseeing, and persevering benevolence 
which has been exerted by our MiJier in the formation of 
his vegetable system : and this benefaction is still in all 
regions reproduced at every vernal and autumnal season. 
But not one sincle plant or flower could have existed, unless 
its qualities and products had been specially designed and 
resohred upon beforehand, and the needful consideration 
exerted, as to what variation of means and organization 
would occasion the specific result. Every flower we handle 
is an evidence to us of this particular antecedine deUberah 
tion, and therefore of the kindness to mankmd which 
Miggesled it. Without the generous intention to give us 
pleasure, abstracted from all benefit to himself; and without 
the special resohition to vary uid multiply it ; and without 
the actu*! exertion of lavish imagination to devise the dts- 
tinet form and natnre ; and without the previous combination 
and perception of the means that must be employed to bring 
it into being,'with all its properties and effects ; not a single 
flower, not one plant or tree, could have existed. And yet 
they have all been created with such an exuberance, that 
not only every peopled country swarms with its own beau- 
ties and benefits of this description, but heaths, and deserts, 
and uninhabited islands, and mountains scarcely accessiblsi 
have been made to have their peculiar and interesting vege- 
tation, though not immediately used by man ; as if it had 

* How liuie sad how simple » diet would liave supported homan lift 
la Mmfort and activity we aee flrom iliia paaaage : ** A Laii.ak]>i:r wiH 
fD thirty mile* Uirouf b awainpa and locka ; take a dram^t nf rmlh, 
ShMp ia hia wm dotliea, and riae the next morning a»fre8k.9» when ba 
began Ua journey ."—Everaat'a Jonrn. through Norway. BIr. E. apeahs 
warmty nt the Lairiuidera' high state of health and apirita ; which ha 
sscgibas to their totat afaaenoe of mental anxiety, to theii few and simpls 
waota, and to their liardy taabilSb— A. 
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been forewen that no place would be so foflom or repolnTei 
but that the curiosity, or occupations, or Ticissitudee of 
society would be at all times urging^ some individuals to 
explore it. When they do 8o» they see the new indications 
of their Creator's existence and providing care ; and often 
transplant to their own homes and countries whatever they 
find useful or admire. We know that this has been done. 
Travellers have at various times pervaded such localities ; 
and botanical students have been, and are, searching the 
farthest recesses and deepest solitudes of the world, to dis- 
cover and make knovm to their contemporaries the yet 
unseen treasures of this department of the Divine creation.'^ 
Even the bleakest and most barren extremities of earthly 
soil, where frost, and snow, and desolation seem to have fixed 
Uieir stem dominion, have been visited, and their plants 
examined.! Linnsus found the provident liberalities in the 
kome of ice and snow ;t and some of our best virtues are 
there the companions of what we should call extreme pov- 

*Tli6 periloDS praeipiees sod towering peaks of the Alps, the Atlas, 
the Ararat, the Balkan, the Andes, and the Hamalaya have been repeat- 
edly visited for the purpose ofexploring their vegetable species. Toume- 
fort, Saassure, and Hamboldt were among the earlier leaders ; bat a 
long train of followers have since emnlsted their spirit, laboars, and 
■cientiflc sbilities. The deserts of Aft-ica, the pampas and forests of 
South America, inhospitable Japan, and jealous China have now been 
traversed by the resolute activity of the ardent naturalist. Such intel- 
lectual energy confers more real honour, both oo the individaals and oa 
their naclou, than any military exploits, although these may have their 
oecasiMtal uses or necessities. Bat these are always to be lamented, 
even when most expedient; while science, if not separated ftom its 
great Founder, enables us more and more, as Mikoo says of Mirth to 
Liberty,— 

To live with her and live with thee 

In uNaaPROvKO pleasures foee. — Allegro. 

fThvs even New-Shetland, towards the oontlnes of the antarctic pole 
has been visited, and its vegetable state described. The account is worth 
remembering, as one of the simplest conditions of vegetable nature, in 
its earliest and humblest commencement. <*The land is naked and sferil, 
with no trace of plants. In a few places a very small moss is with difll- 
cnlty discerned. A lichen, the same as those on the heights of Cape 
Horn, eomprises, with a fow marine plants, the botany of New-Shet- 
land." — Ed. Jouqn. Science. 

1 1 particularly allude here to the boBtala in the ley regions of the 
arctic pole, which is not less beneficial and gratcfhl to the Laplander, 
than the cocoanut-tree to the South Sea islander, or the date-tree to the 
restless Bedouin of the arid desert. I innaos is paniciilariy eloquent 
and interesting in his description of the bcDtula. He saw and felt its 
when hs was flKotonng these abodes of Ikost snd pilvatkm. 

K2 
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erty, but which they find iiill of comfort.*^ Nor can tiia 
philanthropy of this unexhausted beneficence be eithev 
doubted or denied. It is most special love to man — for brutes 
have not his enjojoaent from iL The bird, and the.insect, 
and the quadruped give us no perceptible indication that 
they are sensible of the beauties which delight our eyesight, 
and which charm us by their fragrance. Unless, then, our 
world be inhabited by an invisible race of beings, — ^fairies, 
genii, sylphs, or spirits — there are no intelligent beings but 
ourselves, to feel, to value, and to be regaled with the love- 
liness of vegetable nature. It has therefore been made 
specially, purposely, and exclusively for us; and in this; 
view it is an unceasing testimony that the grandest and 
mightiest of all beings is the greatest and idndest Philan- 
thropist that exists, and has been studiously careful to 
exhibit to us that he is so.f 

And what an exhilarating consolation is this ! For who 
is this Being, that so condescends — who thus reveals him- 
self to us with features, and feelings, and qualities so gracious 
and so amiable? — ^nothing less than uncontrollable and 
irresistible Omnipotence ! Nothing could be more terrible 
— nothing more dreadful to us, and to all sentient nature, 
than a being of his absolute, unlimited, and almighty 

* Mr. Everest says of the bleak Norway, " I have often felt that I 
eould Uv« and die contented among its rocks and woods and datea, io 
the midat of its qaiel and virtuous people. No one ever left Norway 
wlthoui regret. It is a country in maiiy parts of which a chiid might 
walk about with a bag of gold, and no one would molest him : where 
the atrangor, by day or by night, may knock at any door be comes to^ 
and be welcome." Yet he describes them as ** destitute of every oom>. 
fort." With one large bed, like a deal box, into which they all creep, 
some straw is spread at the bottom, and sheep-skins serve fbr covering 
Their wainscots are composed of trees, with moss stuffed in the chinks: 
and in some houses the whole stock of utensils were, one large pot, an • 
axe, one knife, and half a doaen wooden bowls and spoons. Still they 
were very happy. *' We usually foiuid two or three religious books ia 
•vei^hotise."— Ever. Journ. Norw. 

t Young's just lines desenre to be recollected : 

What, than, ait Thoc ? By what name shall I call thee I 
Knew 1 the name devout archangels use, 
Devoqt archangels should the name enjoy 
By me unrivalled. Thousands more sublime ; 
None half so dear as that which, though unspoke 
fSklll glows tA heart. O how Omnipotence 
Is lost in love '. Thou great PHiLANTHRonar 
FMher.ofattfBla! but, the Faisss or kak.— Migiit 4^ 
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|M>tetit|aftt^ if he ynre not at good and graeioiis aa he is 
infijoitielj powerfttL Nor wouU even ^aneial orabataact 
IpoodneM avail oa. Each hunua individual ia ao pettj- aa 
object, eompaied with aiich aiapendoua mojealjt that it 
eanint hut be, at all tiraea, a aubject of infinite im^rtaiMMk 
whether the Lord of such multitudes of beings will be — is 
— or means to be — benign and kind to ua. He anawem 
this awful question to us all by his vegetable creations. 
Would a tyrant have produced them 1 Gould they haVe 
arisen if he had been iudifferent towards us 1 — ^if we had not 
been the objects of his kindest forethought and most 
daborate carel No— his benevolent philanthropy comet 
to us with an expressive voice, and in a personal visitation* 
in every sweet flower and pleasing foliage around us — ^ui 
every fruit and food that delight our taste or refresh our 
bodily necessities. They are manifestly intended to have 
this effect, or they would not have been thus created. It it 
us whom they benefit, — ^not their Grreat Provider;* and 
the special means that must have been orieinally put in 
action and kept in efficacious energy for the unoeaainc 
perpetuation of their races, and for their continued reviv^ 
to us, are equal assurances to us that the same feelings 
which, prompted their fixat fabrication are still predominat- 
ing in the Divine mind, and will be there abiding and influ- 
encing it towards us, as long as the floral gems and trea- 
sures of our gardens, our fields, or our forests reappear with 
every spring and summer. These not only please ; they 
also enrich us with the marvellous aflSuence which they are 
everywhere creating — ^although of this astonishing annual 
addition to human wealth and property we are genefallj 
vezy thoughtless and insensible.! 

* The poet again combines eloquence, and poetry, and tnitb in all tbeir 
richness, when he exclaims — 

O thoa great Arbiter of life sod death! 
Nature's immortal, immaterial San ! 
Whose all-prolific beam late called me finth 
From darkness, teeming darkness, where I lay, 
The worm's inferior : High to bear my brow ; 
To drink the spirit of the golden day, ■ 

And triumph in existence !— and couldeC know 

No MOTIVK, BUT MV BUSS.— Night 4. 

tTlM annual riches giTen anew to mankind evety sirnimer, by dw 
oontlniMd produce of the earth, would amase us by their amount, if the 
whole coald be aaoertaiDedaadealAUlated. AfowinstaaoeswiUtaiiir 
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sonal dec(Mration. Anacreon sweetly sings his delight from 
vegetable nata»B,* — and most enthusiastically of the rose^f 
— ^-though he also twines the lily and the hyacinth roaiKl 
his forehead, as an attractive and festive ornament.^ Their 
presence, and the scenery and companions which always 
surround them, have excited in many poets, of all nations^ 
their finest thoughts and feelings.^ It has been a favourite 
th/Bme to the imagination to fancy, or to sing, that herbs, 

*Th08 in his twenty-second Ode :— " O sit hi this shade * That tree, 
how befiutiAiI ! On its most tender sprays, how it shakes ita ypung 
loc^a ! while the fountain near it, flowing persuasion, excites oar at- 
tachment. Who that looks on this can pass away firom snob a plaee 
of repose?" 

" Lo ! how the Graces scatter roses on the advancing spring,— The 
shadows of the clouds are departing. The labour of mortals ^istensL 
Earth is nurturing her fhiits ; that of the olive is just bom, and the Juice 
of the vine, blossoming from the branch and leaf, crowns it with its 
fruit.*'— 4nac. Ode 37. 

t Jn his fifth Ode, he calls it *' The rose of the loves ;— adapting to our 
teinples its beautifttl foliage. Transcendent flower ! — Spring's rostered 
care ! — a delight even to £e gods !** 

But in his 53d effVision he is most eloquent in its praise :— " With the 
flower-crowned spring, I sing the summer rose— the breath of gods— the 
enchantment of mortals ! — the oniament of the Graces in the season of 
their floral loves !— the play-toy of Venus. Ever grateAil to the Muses, 
how sweet to him who travels through the briery dells ! How sweet to 
him who plucks it with gentle hand, to cherish it in his bosom— who 
lightly raises to his lip the flower of love ! It is pleasant on the roof, and 
on the joyous table, and to the (tests of Bacchus. What can be withoat 
the rose 1"— Anac. Od. ■ 

t ** See how it becomes us to twine the white lilies amid the roses 
Into chapleis."— Od. 34. " Entwining coronals of hyacinths round my 
temples." — Anac. Od. 43. 

$ As in one of the delicious passages of Milton, which has never been 
excelled : — 

" Sweet is the breath of mom ; her rising sweet. 
With charm of earliest birds : pleasant the sun, 
When first on this delightful land he spreads 
. |Iis orient beams, on herb, tree, ftiiit, and flower, 
Glist'ring with dew : fragrant the fertile earth 
After soft show'rs ;. and sweet the coming on 
Of grateftil evening mild : Then, silent night. 
With this her solemn bird ; and tl)isikir moon, 
And these the gems of heav'n, her starry train. 
But neither breath of morn, when she ascends 
With charm of earliest birds; nor rising sun 
On this delightftil land ; nor herb, ft-uit, flower, 
Glist'ring with dew ; nor fragrance after showers; 
Nor grateftil evening mild ; nor walk by moon, 
,Or glittering starlight, without Tl^ee, is sweet." 

r^arad. Lost, B, 4, 
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laid flowers, and trees could sympathize with hnmaii ■«»• 
tow.* The Greeks used flowers as part of their fimeral 
tribates of regard ;t and their priests consecrated to Iria 
the trees on which the rainbow seemed to real.| Tha 
Turks preserve the ancient use of flowers as symbols of 
the language of the feelings, and make them the siJent and 
secret epistolaiy messengen of their sensibilities,^ — thej 
also apply them lavishly round the ^praves of those they love^ 
to express their attachment and snef. 

But however fenciful these ideas and custmns may be, 
they are evidence how eminently vegetable nature has at 

* Tims llo0cfias, in bis Greek faexameter epilapii on Bloo, Indulfss 
the BQppoeition of the possible seDsibiUty of vegetable aature :— 

" Mourn with me, ye plants ! woods ! now bewail ! 
Bigh, O flowers ! flrooi yoar sorrowing stems ; 
Bluah mourn ftilly, ye roses ! anemone ! 
Hyaeinth ! now speak in your symbol letters. 
And by your floral leaven more than common 
Express your tokens of grief. The beantifhl singer is dead ."* 

Moaxv Kt^. y. 
So be i^ostropiiinM his lost ftiend :^ 

- - • ** At your dissolution, 

The trees threw down their fruit, and 

Every flower ftded.** — lb. - - - 

This seems extravagant : though Milton has partly Imitated it in his 
Lycidas. But it may have been a belief ofthe Greek poets, since one of 
their few natural pbilosopheni, also a versifler. Empedoeles, could say, 
*' The first of all animals were trees, and sprang ftom the earth beflirs 
the sun enriched the world, and befwe days and nights were distin- 
guished."— Plut. Piae. e. 90. ... If Plato and Empedoeles could teach 
*' That plants are infbrmed with a sool, and that of this rhere is a clear 
proof, for they tremble and shake ; and when their branches are bent 
down by the woodman, they yield but to spring back again to their for* 
mer uprightness" (Plot, ifr.), we may l>elieve that poets allowed them 
some sympathising feelings. 

t Thus Biov, in his Elegy on Adonis, exclaims, — " Bring Adonis, how- 
ever ghastly — ^plaee him between the crowns and the flowers— but since 
he has been dead, all the flowers have withered ! — v. 74-76. The poet 
expresses also these too-pretty fancies : — " Bat his remains have turned 
all things on the earth into flowers. His blood produced tlie rase ; and 

his tears the anemone." — v. 65 The anemone was made by the 

Egyptians an emblem of sickness.— Hor. Ap. 1. 2, c. 8. 

t Plutarch informs us, " The rainbow clouds make the trees fragrant 
on which they fhll. Our priests call these trees ' Iris-protected/ ima- 
^ning that Iris takes care of them."— Symp. 1. 4. 

^ I^dy Mary Montague was the flrst who made England acquainted 
with this custom ofthe enamoured Tuiks to make flowers their love- 
letters ; thdr eonventional mesnlng, when so sent, being mutnally nn- 
dSrstoM. 
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tH wnoda and in all ooantries affected the imagination ^and 
the leelisffa of mankind. It U a fair inference from the 
miveraal fact, and from the ooxicurring impressions on our* 
■eWes, that they were made to have this interesting effect, 
aa w^l as to heantify our inhabited surface.* But it is not 
an imagination— it is a sober reality to say, that wherever 
tiiey have been cherished and cultivated, they have drawn 
the human spirit to seek and value the gentler and kinder 
dispositions and occupations of our very deviable, moveable, 
irascible, and sturdy self-wilLf 

As these moral, intellectual, and religious results are the 
natural effects of the vegetable creation upon mankind, and 
•ppear, more or less, so much in all countries and in all 
ages, as to indicate that impressions of this sort are uni- 
versal, we are entitled to infer that these consequences were 
among the purposes for which this order of beings was 
created, and which they were appointed to produce. The 

* After describing tlus port of creation. Milton forcibly adds-^ 

" Earth now 
Seemed like to heav'n ; a seat where gods might dwell 
Or wander with delight, and love to haunt 
Her sacred sbades.''—B. 7. . - - - 

t The connexion which the ancient Easterns felt between vegetable 
BStiiTe and their afTeetionate sympathies, we perceive in the efftasions of 
BoLOMOM, in whom even his gorgeous state could not suppress the imr 
pressions of his Flora and Pomona. 

" My beloved spake, and said unto me^ 
Rise up, my love, my Mr one, and come away. 
For, lo, the winter is past, the rain is over and goav; 
The flowers appear on the eartli ; 
The time of the singing of birds is come, 
And the voice of the turtle is heard in our land-. 
The fig-tree putteth forth her green figs. 
And the vines with the tender grape ^ve their flragranoe 
Arise, my love, my fair one, and come away.** 

Sol. Song, ch. 2, ver. 10-ia 

** Come, my beloved. 
Let us go forth into the field, 
Let us lodge in the villages. 
Let us get up early to the vineyards ; 
Let us see if the vine flourish. 
Whether the tender grape appear, 
And the pomegranates bud forth.'*— A. ch. 7, ver. 11, 11 

^ Awake, O north wind ; and come, thou south ; 
Blow upon my garden, that its spices may flow outk 
Let my beloved come into his nrden. 
And eat his pleasant fruits."-— A. ch. 4, ver. 16. 
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general effects of all made things imply that the intention 
of the Maker was to produce them. So we may reawm 
as to the design and ends of the Creator in his vegetabb 
classes. They increase onr knowledge of him ; they an 
the pledgee of his affection for his human race, and gentle 
attractions of our sensibilities to him ; they are the great 
sources of our subsistence, conveniences, and improTements | 
they are the basis of all animal nutrition ; they furnish our 
most constant gratifications and purest pleasures ; they tend 
to link our kind feelings with- each other, by the sympa- 
thizing admiration which their beauties excite ; the cultiva^ 
tion they require is our most virtuous and beneficial ooctf« 
pation ; and their serviceable properties are so arranged atf 
to compel us to this usefiil cultivation, by their prodaee 
being made to arise from it. Their operation on our in" 
tellectual faculties and moral emotions is likewise that of 
a soothing melioration, which increases as our mind ad-* 
vances in its progressive civiliiation. All the beautiful 
thoughts and sentiments which poetry has breathed in every 
age, in praise of verdant or floral nature, and of the rural 
life, are the expressed homage of the heart to the charm* 
and utilities of the vegetable creation, and are so many un« 
designed but implied encomiums on its invisible Author, for 
planning and ordaining it. Whatever we may mean, or 
whatever phrases we may use, we cannot commend nators 
without praising him. The panegyric flies immediately 
from the insensate beauties we may admire, to the mind 
which designed them and to the power which produced 
them. Carbon and oxygen are but the same things in the 
rose as they are in the gray limestone rock. It is the in* 
tellect and taste of the sublime Mechanist which has com- 
bined and arranged them, and similar brute matter, into 
loveliness and fragrance in the one, and left them to be in 
the other uninteresting shapelessness and dirty deformity.* 

*Both the heart and reason feel that the poet of the SKASOiii has 
]dstly as well as beautifully sung, 

** These, as they change, Almighty Father f these 
Are but the varied GoA. The roiling year 
Is f^U of Thee. Forth in the pleasing spriog 
Thy beauty walks i thy tenderness and love. 
Wide flash the fields : the softening air is bahn : 
And every Sense and every heart is joy. 
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The system established for the perpetuated existence of 
Tegetation upon earth is another surprising invention of 
the Divine intelligence. We have now got rid of the un- 
founded and unphilesophical supposition of spontaneous 
generation. This was one of the dreams of ignorant times, 
when any absurdity was welcomed by some, that they 
might not believe in a creating power. Malpighi and Redi, 
and others since, have satisfactorily proved that both plants 
and animals arise from organized parents.* Earth pro- 
duces no plant whatever, in any country, unless a seed or 
some vegetable germ be first deposited within it. On this 
point nature is constant. No law that she unfc^ds to our 
notice is more invariable than the production of her organ- 
ized bodies solely from anteceding ones of the same sort. 
Organization only can produce organization; brute, in- 
organic matter never does. It never has been found to do 
so, and we may be sure it never can. Organization could 
only arise from its Creator at first skilfully combining it ; 
and it is perpetuated by the marvellous power which he has 
added to it, of producing within itself new organized bodies 
of the same form and properties. Thus construetsd and 
endowed, it has acted ever since, in all its appointed con- 
figurations, to fabricate within them a reproductive succes- 
sion of the same kind of distinct individuals, and no other. 

Thy bounty shines in autumn unconfin*d, 
And spreads a common fbast for all that live.'* 
How natural to add — 

" Soft roll your incense, herbs, and fruits, and flowers ? 
In mingled cloud to Him, whose sun exalts, 
Whose breath perfumes you, and whose pencil paints.** 

Thomson's Hymn. 
♦Malpighi's important researches and reasoning, addressed to our 
Royal Society, from Bologna, 1681, are— on the anatomy of plants— the 
vegetation of seeds— of plants that grow on others—on roots and on gall 
nuts. He considers seeds as the eggs of plants, "e matemo ovario de- 
lapsa, and requiring the fostering bosom of the great mother earth."— 
De. »«"• »4- Of this seed the plant is the fcBtus.— Anat. 9. He shows 
the caretui organizations and provisions made in nature to produce, pre- 
serve, and cherish all its vegetable offspring; and his experiments and 
observations ftiUy show that it is only from such organized parents that 
i"^, fhJt f™*® ^^ existence ; none by mere material accretion; and 
. « l„?i^^ ■ I®7 *^" analggy between vegetable and animal evolu- 
? »f n^fii ix^"' """"^ within.tlie viviparous than the oviparous ova. 

117.?- whi^i™ r^**"^'^"*'**" '■' *•»« a *««* » an «'««> containing a 
tettts, which may for years be kept proliflc.-P. 82. • * 
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No single organization can caase any other to iMue from 
it than what resembles itself. The carnation never oiw 
ganizes a poppy in its natural course, nor the piony a 
tulip. Every organization, having been specifically made, 
is as specific in all its natural productions. Human art, l^ 
forcing on them new agencies, may compel new efifects cor- 
respondent with the inserted novel causations ; but these 
alterations only increase the demonstrations of the universd 
law. All new products from old organizations arise solely 
from introducing into these the organized materials of the 
novelties that issue from them. Still, whatever is organ- 
ized is the child of parental organization ; and every natu- 
ralist may defy all human skill to produce it from any other 
matter or by any other means. • 

But you may fairly ask, how then ia vegetation found on 
places that are known to have originally had none, and thai 
are not likely to have been visited by what would bring 
them 1 How, for instance, could the firozen soil of New- 
Shetland, amid the ice-rocks of the Antarctic, obtain the 
lichens, the only vegetable found, or perhaps growable, 
upon it ? How have the coral islands of the Pacific, formed 
in the bosom of the waves by the petty animalcule that 
construct them, derived their fine cocoanut-trees and beauti- 
ful forests 1 How can the new volcanic island that has just 
emerged from the shallow bottom of the Sicilian sea, ever 
acquire, as it will do, a productive vegetation 7* These 

* From the letters of the naval officers on the station to Admiral 
Hotbam, in July, 1831, we learn that this volcanic island mentioned 
Jbefore, page 24, Avas first seen by Mr. Swinburne, from the Rapid, on 
18th JiUy, discharging fire and smoke. The next morning, steering 
towards it, he saw a small hillock, of dark colour, a few feet above the 
sea. It continued in a state of constant activity, discharging dust and 
stones, with vast voiames of steam. Within SO yards of its western 
side he found a soft bottom at 18 fathoms. One mile N. firom it, th« 
depth was 130 Ihthoms— soft dark-brown mud. Its edge was broken 
down to the level of the sea on W.S.W. side for about a dozen yards. 
The little island seemed about 80 yards in its external diameter, and 90 
feet in' the highest, and 6 in the lowest part above the level of the sea. 
Mr. Smith of the Philomel gives its exact position 88 37° 11' N- lat. and 
li2° 44' E. long. He describes it as composed almost entirely of cinders, 
with a sprinkling of lava, of an oblong shape, about iof a mUe in circum- 
ference, and, as yet, a very small base. The soundings about it were 
W. at i mile, 72 to 76 fathoms ; at 100 yards N. to N.W. 60 to 64 ; at 80 
yards N.E. 70 to 75 iathoms ; at 150 E. 62 fathoms, cinders. At the 
distance of 5 and 6 miles, varyins from 60 to 74 and 80 fathoms, sand 
and small gravel. At the end of August, 1831, it was 180 feet high, snd 
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qaestions are reasonable, and we can find some facta that 
will sattsfactorily answer them. 

The clouds, ever floating above us, not only bring us oo- 
eas&onallj meteoric stones, hail, and epidemics, but also 
vegetable seeds, and the very lichens that would commence 
the new reign of vegetation on the bleak rocks of the south 
polar isles. A phenomenon which occurred in Persia would 
have had this result.* Dust and sands, heavier than many 
seeds, are borne by the winds and clouds for several hun> 
4red miles across the atmosphere, falling on the earth and 
iwas as they pass along, t The cryptogamia, and many of 
the grassy seeds, are not more weighty than matter of this 
sort, which the aerial movement thus transports. t The sea, 
and its tides and currents, convey larger bodies for even 
thousands of miles.^ The winds carry over the seeds of 
large trees, |i and disperse new vegetations with an extra- 
Oidinary rapidity, and to an extent which, anterior to the ex- 
more tb^amile round. It is called Graham Island The Sand- 
wich Islands of the Pacific have thus originated. They are all volcanio 
emissions. 

* In the beginning of 1828, a vegetable matter fell suddenly ttom the 
•ky in Persia, and covered the ground to a great extent, and in some 
•pots five or six inches deep. Cattle, and particularly sheep, ate it ; and 
some bread was made fh>m it. A Russian general, who was an eye- 
witness of it, informed the French consul in Persia of the circnmsfaiice, 
who sent a specimen of it to the minister of foreign afikirs at Paris. 
It was submitted to the inspection of M. Desfontaines, wbo found it to be 
one of those species of lichknb which occur in much abundance. The 
wind must have transported it fVom its native place. A similar pheno- 
menon had occanred in the same part of Persia in 1824.— M. Thenard's 
accoant to Fr. Ac. Scien. in Aug. 1828. 

t Mr. Forbes, when 000 miles fl-om the coast of AfHca, fbund his 
sails covered with a brownish sand. The wind had blown all night N.B. 
The nearest land to the wind was the coast of AfVica, between Cape 
Verd and the River Gambia.— Bull. Univ. 1826, p. 381. The scientific 
editor sensibly asks, " May not the seeds of many plants fbund in distant 
Isles have been thus transported V* 

X I have some volcanic dust that descended copiously on a ship in the 
Atlantic, 700 miles tram the spot where the eruption was afterward 
ascertained to have happened. If one wind blow such things tQwarda 
the sea, another would disperse them over deserts and continents. 

^ Dr. Walker declared to Lord Kames— " I have found seeds, dropped 
accidentally into the sea in the West Indies, cast ashore on the Hehndea. 
The sea and rivers waft more seeds than sails."— Woodh. Lilb Lord K. 
vol, ii. p. W. 

II ''Some, as the ash and plane, have heavy seeds, but they are 
snpplled with wings. A gale of wind carries them from their lofty 
•itaation to a considerable distance ; and they remain on the tree onUI 
ttds breexe comes.'*— Dr. Walker, ib. 
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penence, we should not have expected.* Biidg also largelr 
difluse them. Many of these tenants of the trees and air 
live on fruit and berries. They digest the pulpi but pass the 
seeds unimpaired ; and thus heavy organizations of fiituM 
trees are planted in the most distant and unexpected situap 
tions.t The parasitical misseltoe, converted by the stem 
Druids of our British predecessors into an instrument of 
their goven^n^ superstition, and which they gathered, firom 
the tree on which it fed, with such imposing solemnity, thus 
attains its lofty and, in the days of ignorance, mysterious 
situation.^ The digestive action of the feathered race upon 
them improves, in some cases, instead of injuring their 
growing energy.^ Waves, winds, and birds ^Uy explain 
the vegetations of every coral and volcanic island. |i The 
amazing muscular power and vital energy of birds to sus- 
tain their flights in their migrations, for distances that as- 
tonish us, wUl account for the plantations of the most dis- 

* "Tbe erigeron canadense was received (torn Canada about 100 
Tears ago into the Paris Garden. It m now spread as a wild plant over 
France, Holland, Germany, and Italy— even to Sicily ; and to such a 
degree in the south of England, that it is now enumerated in the English 
lists of indigenous plants.*^— Dr. Walk. ib. 

t ** T have seen plantations of holly, yew, white heam, nonntain 
ash, hawthorn, and juniper, on inaccessible precipices and on impending 
dlA, formed by the birds, which excelled in beauty the plantations of 
man."— /ft. p. 60. 

X " From its heavy berries, it was once thought an equivocal genera- 
tion, as they must have dropped tq the ground ; but it was discovered 
that no berries are more gratefhl to the thrash kind ; and they are by 
these birds dropped and planted on high and remote tree8.''--Dr. 
Walk. ib. 

$ ** Some seeds increase in their power of vegetation by passing through 
Wrds. Hie seeds of the magnolia prom America would not grow here ; 

but those eaten by turkeys never failed."— 76- p. ol "Hence the 

dung of domestic animals often fl!ls a garden with many weeds."- ft. 

II Mr. Ellis remarks, that all tha coral islands of the Pacific have an 
opening left in them by their indefatigable insect ma.«!on8. The constant 
current which passes the opening probably deposited on the ends of the 
reef fragmenfs of coral, sea- weed, and drift-wood, till, in time, they rose 
sbove ine surface of the water. Steeds borne thither by the waves, or 
wafted by the veinds, found a soil on which they could germinate. 
Decaying vegetation increased the mould ,* and by this process these 

little- fairy-looking islands were formed." — Polyn. Res. vol. ii. p. 5 

"Every year increased the substances accumulated on its surface. 
Vegetation at length commenced ; and the process of organization anfl 
decomposition, accelerated by the humidity of the atmosphere and 
warmth of the climate, formed the mould in which the trees at present 
covering it spread their roots and find their nonriabment." — lb. 188. 

L3 
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tant isles and continents.* Even insects people inland 
fonds and streams with fish,t and are often themselves car- 
ried by the winds to great distances.t Thus showers of 
their larva have often fallen from the clouds.^ From all 
these facts, no individual of right judgment can have any 
difficulty of perceiving how the most remote and unvisited 
regions have derived their varied vegetation. We need not 
have recourse to the unsupported hypothesis of spontaneous 
production, which no circumstance that has been fully un* 
derstood has at any time occurred to prove.!! When once 
jl vegetable has become rooted in a soil, it is capable, if un- 

, JI '^*' ^"^ '^** pigeons that flew from London to Antwerp, in Jjuly. 
1830, passed one hundred and eighty-six miles in five hours and a half 
which was nearly thirty-four miles an hour.— Brussels Pap July 24 
Of two pigeons that, in January, 1831, flew from London to Liskeard iii 
Cornwall, one went in six hours ; the other in six and a quarter. The 

quails, whose wings are so small, cross the Mediterranean Faber 

Mw a little wagtail in the middle of its route over the Northern Ocean 
from Denmark to Iceland; and another small bird was taken in the 
middle ot the Baltic Sea.— Brehnh in Hull. Univ. 1830, p. 140-143. 

t Th6 great river-beetle, which lives habitually on eggs offish, cUmbs 
•ometlnnes m the evening on the reeds high enough for its flight, and 
Uien takes wing One was caught in its flight, and being put into 
water, it emitted the eggs with which it was gorged : some in part 

^^*J?*iT*V** ^5J^ "*** *' *"• "T^*®® ®8«* produced fish of various sorts." 
-♦Bull. Univ. 1829, p. 145, ftt)m Gill's Tech. Rep. 1828, p. 333. 

+ * Having left Trieste, Dr. Hempuzch found the ship in the Mediter- 
ranean Sea covered with insects brought by the wind."— /t p 53 

i In October, 1827, in a N.W. wind, snow fell near Moscow, and with 
It a considerable quantity of soft blackish larvae fell also. M. Rannett 
Si i?V rj®™^'.'*"'* ***®y 'T^ «»"»« ^i"»e in a vessel with snow. Those 
fkh«« «^tS[!?\Ji*^ "**?" ^f^' ®^^«" •" «»*^ ^'ater lived very well 
£lm/!.^rl r«.rA'^®!;f *^'*"*^ "*■' Zvenigerod. In the winter of 1826, 
STr iKow ff mlT^*' ^r^^^i^^ «nd others on a mountiS 
J^I«H^?r.'.;;ii»'^' .*.*'*' '** °^ » ^^^ near Scedermannland wa« 
SZ th«7nLf f S ii?if ^"5^ °f '^"^ «*"^« ^»'^®' ^hich had been brought 

]| "IJus the sudden rise of mushrooms and other ftmei. and their ranid 
growth after storms, have been deemed accidentel produc^ons Xt^t S 
Rund that m the process adopted by gardeners S Sin S/omy ot^I 

flilly accounts for their descent Orom the atmosphere on a soil Md 

«Si.^fn °"^ '^^' " ?'/*?' '^r K,~^»»»- "Their JpofSles (i^LlSd 
fil^^fl^^ •"*, ^ i"^!l"^' ^^""^ ^ ^''''^ ^«n<«J «b6ve ten millions of 
Aem in a single individual ; so subtile, that they are scarcely visible to 
the naked eye ; and they are dispersed in so many ways by the attraction 
Qf the sun, by insects, wind, elasticity, adhesion, &c.,that it is difllcttlt 
to conceive a place fronri which they can be eicluded."-Fries quoted by 

Llndsey, Nat. Syst. p. 335 Whers they ftH on a proper nWM th« J 

vegetate ; elaewbere they Derish. *^^ ' "^ 
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checked, of spieading to an indefinite extent One tree ham, 
in some regions, propagated into a large forest.* Bat the 
possible produce which may issue from a single individual 
of this department of nature, like other facts that we have 
noticed, extends into calculations which exceed our compre- 
hending faculty.t The just conclusion from the experience 
of all ages and countries is, that spontaneous production is 
no part of the system for the perpetuation of the Tegetable 
races. 

The KKPRonucTiTB faculty in plants exhibits a clear and 
close analogy to that of the animal kingdom. The artificial 
but convenient Linnsean system is founded upon it. One 
set of organs within the flower, the stamens, prepare the 
productive pollen, or fine dust-like substance, which passes 
in the proper time from them to the stigma, and adhering 
to that becomes the germ of the future plants.^ Without 
this pollen there is no reproduction by seed or fruit. The 
natural pollen is the most effective,^ and no other naturally 

* *< Reinwardt aaw, in the ble of Semas, a large wood, oF which every 
tree had proceeded ttom a single fig-tree. In Java, the flrat thiek ttxmt 
fkihe mountains may be called the fig-tree forest. There are one ban- 
dred species. The soil does not saflElee for the plants. They lie on each 
other, and then grow and spread, and yon search in vain for the ends of 
their trunks or branches."— Bull. Univ. 1830, p. 415-417 — Great branches 
descend fVt>m the trunks into the soil, and there take root, aad shoot ap 
into new trees.— Jft. 

t A writer, whose name I have mislaid, has, in the instance of the 
olm, thus illustrated the productive power of vegetable nsturs : — ** One 
of those trees has produced 1584 millions of seeds; and each of these 
seeds has the power of reproducing as many. At this ratio, the second 
generation, if everv seed vegetated as prolifically, would amount to two 
trillions 510,056 billions. But the third descent would be 14,658 quad- 
rillions 727,040 trillions. The seeds of this third generstioa ttma one 
elm would be enough to stock the surface of all the planets in the solar 
sj'stem, and of many more." — Such productiveness increases the inad- 
missibility of the spontaneous theory, by making it absolutely unneees* 
sary. Organization has been ordained to be so proUfle as to ssperHNle 
the need of any other interfering cause. 

; Mr. Knight, in examining the apple and pear, thoaght that the pUk 
seemed to end in the stigmata ; and inferred the dower to be a prolon- 
gation of the pitlL, wood, and bark. Hayne observed the cellDles of the 
cellular tissue he calls actiniforme, to go off from the pith to proceed 
to the bark.— Bull. Univ. 1830, p. 328. 

^ GoBrtner, flrom 600 experiments, found that strange pollen attaches 
less easily to the stigmata than the proper one : that the conaequenthil 
eolargement is first seen on the peduncle and c^yx, as the ovf ary does 
not swell until some days afterward: that the ^fectis the result of a 
slow uetism, and not of w iwnediats ime, IOdb that of slectritltr: tiuit 
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occurs to the stigma, although poUen from other flowen 
may be inserted on it. We have in this operation of the 
motion of the pollen to its germinating receptacle, another 
instance of the exactitude with which the effective means 
have been carefully provided and adapted to their appointed 
ends. Although it has to pass with a precise force over the 
particular distance, varying in every species, that is between 
the stamen and the stigma, and therefore to be suited ex'- 
actly to this space, and to take correctly the direction of each 
stigma, and this in many millions of instances at every re- 
curring season, and to light exactly upon its minutest point ; 
and to do this in the ever-moving air, and whatever winds 
may agitate it ; yet this peculiar movement always takes 
place at the proper time in every species of plant, by a 
species of explosicm, but with such skilful aim and mea^ 
sured movement, as it were, that in every plant it is per- 
formed with exact and invariable efiect ; so that from their 
creation to the present hour, every species has regularly and 
abundantly prixiuced its due seed and fruit.* Wonderful 
has been the contrivance by which this indispensable action 
has been made to take place so universally and so effectually ! 
Nothing would seem more to require an unerring eye and 
guiding hand, than the transfer of this little fructifying pro- 
jectile from one part of the flower to that exact spot near it 
on which it must settle, in order to germinate into the fruit ; 
and often from one flower to another ; and not unfrequently 
from one plant to another. The utmost precision of the 
direction and degree of the protruding impulse, and the 
most exact timing of tbe discharge to the receiving state of 
the recipient, are in every instance indispensably necessary. 
The smallest error or deviation would frustrate the effect. 
Who is the secret calculator, measurer, impeller, regulator, 
and director 1 Who is the floral engineer that, in each re- 
turning spring, guides and rules this botanical artilleiy with 
unfailing skill and success in the quadrillions of quadril- 

the contained fluid of the pollen, combined with the fluid matter secreted 
by the stigmata, penetrates into the OYUlee, to give birth to the embryo : 
and that this does not pre-exist in the ovula, but becomes a product of 
the proUfic agency.— Bull. Univ. 1829, p. S31. 

* In sonnekinde, the flower is made to close on insects, and imprison 
them awhUe, apparently that their effbrte to escape may shake the poUea 
ftom the staminato the stigmata, as wherever the pollearigluly attttehes, 
ittenaciMisly adheres, and cannot easily be displaoed. 
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lions of flowers that annually adom oor globe 1 and eren, in 
some cases, accmnpUshing the prolific object at great dis- 
tances.* Where the organs are on separated plants, and 
the end cannot be obtained by instantaneous projectility, 
there bees and insects are made the conveying agents, and 
the honey in the nectarium of flowers is the attraction that 
invites them to become sach, though unconscious of the im- 
portant purpose which they are fulfilling, while intent only 
on their own enjoyment.! So diversified are the means 
employed by the great Inventor and Preserver of our eom- 
pUcated fabric, to produce his appointed ends ! Thus the 
main producing system of nature is everywhere maintained4 
On this subject there is another remarkaUe congruity be- 
tween plants and animals ; and a further instance of the 
careful foresight and calculated provisions with which na- 
ture has been constructed, and its parts adapted to each 
other. This is, that in the number of male and female 
plants produced, where they are distinct individuals, the 
principle of equidization is observable.^ 

* The frreins of )X>llen often fill the air. Trevlmnis saw ponds eo* 

vered with the pollen of the wild pine, firom a wood half a league off.— 
So, M. Kanlfuss adds, may the moss grains float to a part where there 
were no vegetables before. We every day see how rapidly a new wall 
or roof is covered with the gymnostomium ovatam, and gnmmia lan- 
oeolata.— Bull. Univ. 1829, p. 438. 

t " Sprengel has ingeniously demonstrated, by a hundred of instances, 
how the corolla attracts insects." " There can be no doubt that the use 
oi the honey is to tempt insects, who, in procuring it, fertilize the flower, 
by disturbing the dust of the stamens, and even cariring it lh>m ths 
barren to the Ibrtile blossoms.**— Smith, 239, 270. M. Vauchbr thinks 
the honey Acilitatesthe fecundation by dissolving the pollen. — Physiol, 
des Plantes Europ. (one of the latest and best works on Botanical Fhyal. 
ology). 

% Henschel has recently made many experiments to see whether plants 
would produce if their male flowers were removed at difibrent periods. 
His most satisfactory results were, that in general the female flowers 
did not bear (Vuit unless the others had not been hindfered flrom dis- 
charging their pollen ; even though the former were not then in ftall ex- 
istence'; that the most favourable period for the fertiliuition was uncer- 
tain, but the least fhvourable was before the blowing, and aHer its com- 
pletion ; that the principal stalk was more proUflc than the side ones ; 
that the age of the pollen made no difference ; that the flower, deprived 
of its stigmata immediately nXler the fecundation, remained barren ; but 
if not taken away until twelve hours after, the plant would bear seed. — 
Bull. Univ. 1829, p. 57. 

$ Girou tried this on turnip and spinach. He Ibimd the proportion 
in those he reared to be 907 males to 1000 females, in strong plants ; in 
iheir weak oaes, 692 males to 1000 ibmales. The seed flrom tho Unotr 
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But although the phenomena of nature in all regions ex- 
hibit the universal presence of this floral mechanism for 
vegetable formation,* yet it is also certain that the repro- 
ductive system of the botanical kingdom is not confined to 
this mode of fructification. The Uving principle has also 
the power, in trees, of forming its onspring by buds or 
fihoots, in addition to the flowers, or instead of them. 
This is a very curious fact, and has led our botanists to the 
perception that a tree is not a single individual, but is an 
actual tribe or association of families, springing from the 
parent trunk ; closely associated with each other in collate- 
ral contiguity and compact union within one stem ; yet each 
preserving a distinct separateness of vascularity, living prin- 
ciple, nutrition, growth, productivity, and subsistence. It 
is now inculcated, that every bud is a distinct oflspring of 
the tree or branch from which it protrudes. When emerged 
into life and form, it pushes downwards its own vessels, in- 
side of the parental bark or rind, to the earth, from which 
they draw a separate and proper nourishment. This they 
transmit to their new-born shoot ; and thereby enable or 
assist it to expand into foliage and enlargement.! Some- 
times these vessels are seen passing through the bark into 



part of the ear caused muK, males than IVom the upper. Thus, from the 
lower part of their weak plants 1250 males to 1000 others, and fVom the 
same lower part of strong ones 1000 to 1000; while from the upper part 
of thin ones, the seed produced only 444 males to 1000 females ; and 
of strong ones 827.— Bull. Univ. 1830, p 256. 

" A striking instance occurred at Abbeville, in an apple-tree forty 
years old, which had only exhibited imperfect flowers with styles, but 
w ithout stamina. It was therefore always steril. But .when at length 
a perfect appJe-flower was plucked elsewhere in dry weather, and laid 
on any of the flowers and lefl there, the fruit always came on them, but 
with a contraction about one- third ttom the end. The others continued 
barren. 

t Thus, In 1829, M. Poiteau stated in France his theory, that a tree is 
not a simple individual, as an animal is, but that it is composed of the 
particular productions of all its buds; and that these buds should be 
considered as no many seeds, which in their development produce latent 
roots, which descend to the earth, or tend to do so ; and that the latent 
roots are the fibres of the wood. M. Jung, reviewing this, adds, ** Ttiis 
is assez generalement admise." — Bull. Univ. 1829, p. 75. Mr. Burnett, 
in England, also teaches that every bud may be considered as a distinct 
individual, containing, at least virtually, roots, leaves, and flowera."-*- 
Quart. Journ. Science, 1829, p. 423. -*' Shrubs, in general, have no buds, 
nor the trees of hot climates."— Smith, 136. But there are many excep- 
tipQs to this. 
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the UT, if that suffices for their nutrition.* Thus everj 
branch, and every ramification bj buds from itself, are so 
many neve individaal descendants of the general parent 
trank : and the whole tree thus becomes and exists in the 
state of a large society, or affili^ed tribe of distinct individ- 
uals, intimately associated together. Hence all trees, and 
some flowers, may be planted by slips or branches,! which 
then grow into all their functional organs, and have their 
principle of life as fully within them as the new-bom yoang 
of any quadruped or reptile. 

It appears also that plants produce either shoots or 
flowers, according as the circumstances under which they 
are at the time situated lead them to the one or to the other. 
After a continued production df shoots without^ flowers, a 
vegetable has, when its nutriment from neglect became in- 
sufficient for its ramifying elongation, suddenly disclosed ita 
floral organs ; and in this way prepared for an offspring 1^ 
its seeds, when prevented from perpetuating itself by 
branches :t thus evincing that it had received the power of 
varying its mode of organic reproduction according to the 
immediate expediency. 

This fact proves that plants have a double mode of per- 
petuating their species — ^by branching or by seed. Each 
is equally effectual, for every new twig is the embryo of a 
new tree : but it is to a seed what an animal bom alive is 

* Tbn8» "the trunk of the rhi^ophista at Cayenne produces rootB at 
different heights. The fibres of the lower buds do not descend to the 
bottom of the tree, bat become and constitute aerian roots. Nearly so 
the ludovia f. a plant of Guiana. Many palm-trees have their stipes 
sustained by aerian roots, of which the most recent are the lowest.**^ 
H. Poitean, Bull. Univ. 1829, p. 224. 

t The mulberry-tree has been raised by planting even so large a branch 
of it in the spring that it bore fruit in the summer of the next year. '* In 
June, 1830, some dahlias had a few kranches broken off by the wind. 
M. Jacquemin placed them in th6 ground, hoping to develop the leaves. 
This did not take place ; but the plants seemed good and were fbund 
IVimished with tubercles. Hence a new means to multiply them.''~> 
JUt. Gaz. 2 Ap. 1831. 

t "The solandra grand! flora, a Jamaica shrub, was fbr a number qf 
years cultivated in the English stoves, and propagated extensively by 
cuttings ; each plant growing many feet in length every season, bat 
tpithout showing any signs of prolification. Left accidentally without 
water in the dry stove at Ke w, the luxuriant growth of its branches was 
checked, and a flower (fbr the first time) came forth at the extremity of 
each. By a similar mode of treatment, the same effect has since ~ 
fireqaently produced."— Sir. J. Smith, Int. 141. 
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to an egff. In the one case the parent completes its off* 
spring within itself; in the other, it prepares it ready to be 
afterward completed ; but leaves it to undergo another pro- 
cess — that of hatching in the egg, and that of germination 
in the seed, before the new individual is perfected. 

All trees display this double power, and their living prin* 
ciple is ever active to exert it. It does this in making con- 
tinually new leaves and twigs, when it does not form 
flowers and fruits. It is from this action, that when it 
luxuriates in foliage, it forms fewer of the latter. To 
increase the fruit of trees, gardeners frequently prune their 
branches, and pluck off their leaves. This turns the pro- 
ducing energy from exercising itself in emerging shoots, 
and causes it to use its other faculty of formins flowers. 
Copious nourishment gives it a vigour beyond what is ne- 
cessary for the flordi process ; and then it prefers to that 
its formative ramifications and leaves. Scantier food les- 
sening its strength for this stronger action, it seeks to em- 
ploy itself in the gentler and more delicate and beautiful 
operation of framing its corolla with the included stamens, 
stigmata, and pollen.* 

This principle explwis the phenomena of its floral 
organs changing into leaves, or into the corolla, or into 
each other, and of green leaves transmutating into those of 
the flower, t It is indifferent to the living principle into 
which of these it converts its nutrition, as either of them 

* In this respect plants differ fh>m animals. " In tbe latter, flilness 
of feeding advances productivity; but in plants, where tliey receive 
abundant nourisbment, their flowers and fruit are long in appearing; 
but when the nourishment is feeble, and the vegetable languishes, its 
reproductive powers act with rapidity. The less nourishment it receives 
tile more ready it is to reproduce."— Bull. Univ. 1830, p. 210. 

t M. CandoIIes also thinks that they are only alterations of the folia" 
ceous organs.— Bull. Univ. 1829, p. 231. On this curious subject. Sir 
J. Smith had mentioned that stigmata are often changed to the petals of 
the corollas in double flowers, as well as the stamens ; " But," he adds, 
" I have met a more remarkable change in the double cherry, of the pistil 
(the sUgma) into a real leaf, exactly conformable to the proper leaves of 
tile tree, only smaller. So the garden tulip flrequently has a leaf half 
green, half coloured in tbe flower. Only one instance is known of petals 
changing into stamens, which Dr. Withering has commemorated m the 
black currant; but nothing is more firequent than the alterations of 

stamens to petals."— Introd. Bot. 275 He thought that the stamens 

and stigmata did not cbange into each other, but would rather turn into 
petals or leaves.— iib. 
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will answer its purpose. It can by fbrmisff leaves and 
twigs multiply itself, as well as by flowers and seeds ; and 
it inclines to either mode of action as superinduced exi- 
^nces lead it. If it be interrupted in its elongating process. 
It resorts to its floral. Interfered with in tms, it recurs to 
its foliage. It fonns its stamen as one of its floral instru- 
ments ; but if disturbed in this, it makes it a corolla, or a 
stigma ; and forpas a stamen at another time, or else 
a leaf instead. The living principle acts as if it had the 
choice of doing at all times either, and of always doing 
that which it is at th^ time easiest or most expedient for it 
to perform. Its law is to multiply. That was the original 
command. It has the choice of different ways, and the use 
of various means to obey this order, according as external 
circumstances may afiect it ; but it is continually striving 
to fulfil the injunction it has received, by the one process 
or by the other. Nothing is more marvellous — nothing 
can more completely illustrate and verify the creating man- 
date. From the moment that it was uttered, its efficiency 
has never ceased. There is a constant nisus in all vegeta- 
tion to fulfil the ordination in every situation : and the 
double mode of production has been given, that, by having 
this alternative, no event in the ordinary course of nature 
may defeat it. Even mutilation of its floral organs has 
been found to fail in totally preventing the reproduction.* 

* Henschel, doubting the sexuality, made several experiments to dis> 
prove it. In some be intercepted the pollen ; In others tooli away the 
stamens, w tlie stigmata, and tiieir seveml fltfwers. The reenlts affbrd 
some curious fkcts of the power of the living principle to eflfectuate its 
production, though deprived of some of its natural means of doing so. 
His general conclusions have been mentioned in note p. 129. But he 
thought that in particular instances he had obtained firuits from the digi- 
talis purpurea, polemonium ceruleum, sea mays, and ricinus com- 
munis, without pollen ; also in the orchis murio, saxifVaga granulaia, 
and cucubalus vlscosns, though the stigmata had fhded when the pollen 
was emitted. The stigmata llowers were taken away fVom several cu- 
oarbitaeces, except one, 'Which did not blow till all the stamen flowera 
had disappeared, yet it produced fine (Vuit. All the stamen stalks of the 
cannabis sativa were plucked off before flowering, yet the stigmata bore 
lipe flruits.— Bull. Univ. 1829, p. 55-57. 

On the whole, his mutilations so often fliiled, as to confirm the Lin- 
iMsan law, and to prove that this is the real law of nature ; although when 
disturbed the living principle has at times the power of effectuating its 
appointed purpose under all (he disadvantages of the disturbance. 

such experiments only show that anomalous variations or exceptions 
may he forced <m the natural organizations. But no anomalies whkkait 

M 
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Some natural agencies may interrupt the fcmnative pnv 
cess. Frost has the fatal power of frustrating its produc- 
tive agency ; but this destructive effect may be averted by 
covering its opening blossoms.* Its germinating power is 
also liable td be arrested by obstructing circumstances:, 
thus depth precludes its growth. Seeds and roots will not 
begin to vegetate much below the surfdce.f A polariza- 
tion has been lately attributed to seeds in their germina- 
tion ;t and it has been ascertained that the descending radi- 
cle has the strength to penetrate into quicksilver. ^ 

In the Linniean class of the cryptogamia, or the natuxal 

or violenoe may produce can overthrow the regular economy wbicft-has 
been established in each department of being. A polype may be cut la 
pieces, and each part may grow again, like a lobster's amputated claw, 
into its entirety, from the repairing or producing powers of its living 
principle. But nature never reproduces polypes in that way. It is not 
her law that polypes should be so divided, nor that the lobster should be 
80 mutilated. Her general laws proceed steadily and constantly in their 
course, until violated by counteractions. Hence, all anomalous produc- 
tibHities in plants neither disprove nor alter her universal modes of form* 
ing them. They enlarge our knowledge of the gifted powers of the liv- 
ing principle, and Our admiration at the providing care with which all 
organizations have been made, so that, even impeding interferences ars 
prevented from defeating their assigned operations. 

* Dr. Stowe wrapped the trunks of some of his chief apple-trees in 
hay as the flowers began to open ; and though late ft-osts followed at the 
end of April and beginning of May, all these produced abundant fruit, 
while other trees firiled.— Gard. Mag. May, 1827. 

t Potatoes planted at one fbot deep produced shoots at the end of 
spring; at two feet, not till the middle of summer; at three feet, their 
roots were very short, and did not come to the surface; below three feet, 
they never vegetated. Several were buried in a garden at 3i feet, and 
after two years were found without aiiy germination, but with their ori- 
gmal freshness, firmness, and proper taste.— Ann. Soc. Agr. Fr. 1829. 

X M. Poiteau's assertions are, « That a seed always pdlarizea itself iir 
its gerimnation. Its radicle becomes one of its poles, its plumula the 
other. Thatft-om its radide pole a fluid issues, which seeks to nut 
Itself into relation with another fluid difiViaedIn the earth, and by its pas- 
sage draws the radicle after it, seeking to bury itself: while the oppo- 
site, or stalk pole, disengages a different fluid that puts itself into con- 
nexion with the fluid spread in the atmosphere, and raises the stem to- 

J'T'St .h^* VSr "'^•VBf- Uni;'- 1829, p. 75 It is inferred^ 

That these .fluids are the electrical or the magnetic ; and that they es- 
?«>?**" ^egetabres in the same manner as flt)m polarized metals.?— 

6 Knot communicated this fact to the Acad, des Sciences, in 1829. 
He bad previously moistened the surfhce of the mercury. The seed of 
the latyrus odoratus was placed on it. The germination took place a» 
jSS* in it^ ^ reached the mertary, tt pieroed and burial 
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one of the flowerieis plants, comprinng the Senk^Sk»t 
moee-like, and leaflen vegetatians, the productiTe or^ana 
and ihtir seeds are so minute, — the ^ppearancea are so lUn* 
siTe, and the real phenomena so obscure, and bj many so 
nndisceroible, — that their mode of multiplication has not 
been agreed upon. While other plants are perpetuated by 
seeds, some of these have sporules instead, which are 
thought not to arise from floral organs. As these spomka 
are found to be real seeds, though very minute ones, they 
are in satisfactory harmony with the rest of the vegetable 
creation.* The question of their ori|;ination from the 
parental plant does not therefore at all disturb our views of 
the economy of nature. It is most probable that, as seeds, 
they proceed from what are analogous to the floral organs 
of the lareer plants, and that their pettiness alone prevents 
this fact from being frilly ascertained. Nature retires from 
our inquiring eye when she works, in miniature ; and at 
though we can pursue her with our microscopic aggraiH 
dizen to a certam extent, yet these at last fail to make her 
minutenesses so distinct as to enable us to discriminate 
tbem* Their very agency sometimes creates phenomena 
that Gonfrise instead of ilhisirating ; for on such small par- 
ticles the light they collect and concentrate cannot be pow- 
erless. Therefore, although some physiologists at present 
make a division of plants into sexual and asexual,t it is 
rather a temporary than a permanent distinction, at present 
taken for granted, but by no means definitely proved. The 
connected denominations of vasculares and cellulares are 
less theoretical, and have a more certain fQundation.t But 

* M. De Pylaia afflnns, that " ss these reprodaeing sporales have mMt 
of the condUkms which attend the IbrmaiioD of a seed, we esimot hot 
eonsider them as tnie seeds." He wishes to catl than aeiniirales, as 
marking at onee their smallness and organic nature. He diaeerned in 
the flructiflcation of some aorta a periearpium, an integnment proper fyr 
seed, and an interior mast, which can only he a simple aod homofeneoos 
embryo."— Boll. Univ. 18S0, p. 300. 

t Lindaey's Introd. Nat. Syat. xviii. 

t " Plants propagated by aeeda, and possessing distinct sexes, have 
spnal vesaela." l%eae are ealled vasculares. The others, supposed to 
M destitute of these, are termed cellulares, <* answering to asexnal 

fiant8."— linds. xviii. xix. The eryptogamie class chiefly oontain the 
iter kind ; and of these, as what relatea to their frnetifieation is so mi- 
nute and obscure, we may suggest that the deflcisney, both of theapiral 
vessels and of the usual organs, may he rather of tbetr visibility thsn of 
their existtoce. 
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as plants have the power of reproducing by shoots as well 
as by flowers, the fabrication of sporules without them, if 
that should be the verified fact, is but a production of tittle 
buds made to be separable ; or else of seminal ovula by an 
agency analogous to the budding process. Either mode is 
in conformity with the general laws of vegetable nature. 
Among other fancies, it has been urged that confervas could 
unite and form themselves into moss ; but such specula^ 
tions have been found inconsistent with the real facts of 
nature, and to be disproved by them. Mosses arise from 
the little seeds of mosses, although they are exceedingly 
minute.*" But all minuteness is expansible into magnitude 
in the magical processes of creation ; and this is remark- 
ably illustrated m the algs kind. While some species 
make only a green cuticle on stones, others of the same 
vegetable family assume a towering size, and become what 
has been not unaptly termed '* Forests of vegetatian."t 
However minuteness may elude or deceive, the principle of 
all veeetable nature is, to originate from specific organiza* 
tions m every class and kind, of some sort or other. * 

* M. Kanlfiuu oppose* the ideas of Hornachuch oo tbe mosses. H« 
says, " Facts resist it. M. Drummond placed, with every possible pre- ' 
caution, the seeds ofdO kinds of mosses on earth heated to radness, and 
in water. In AolA these positions the seeds germinated and reprodttotd 
their species.^* M. K. therefore thintts the theory of the metamorphosis 
of confervas into mosses is an erroneous deduction ; and if it had been 
well founded, the true conclusion would have been, not a transfbrma- 
tion, but that the confenras were oqly the first state of the future plant, 
like the eggs or larva to the future animal.— iib. 438. Hedwig showed 
the true nature of mosses, and that they are really herbs, by raising them 
from their own seed.— Sir J. Smith, Int. 491. M. Ad. Brongniart also 
believes in the sexuality of mosses; and Mr. Brown has a similar 
opinion.^Linds. p. 321. 

t ^ While the first two groups consist of microscopic objects, inhabit- 
ing obscure places, shady paths, or half-immersed surfaces of stones and 
banks, the more complete algs comprehend species forming subaqtu- 
mis mvws of considerable extent in the vast ocean, emulating, in their 
?.Tr"«i ^i" ® dimensions, the boundless element that unfolds them.** 
cnoraa mum, a species common in the North Sea, is fVequently found 
w™tK Jl£?^w°' ^ *■««*• In Scalpa Bay, Orkney, it forms meadows, 
l!I2Ui?. srS« i* pinnace with difliculty furxses its way. Lcssonia ftis- 
**^fS.;t JirTK ***"«» ^tb a trunk otten as thick as a man's thigh. 
j-r« hv thi i!!?5? .*"•* *^*'y <**>" vegetable producUon are exceeded li 
£r1t»i «Sf«fi!S'''**"* '^"<*» o** macro-cystis pyrifcra. This appears to 
2S.iSi J«L if!!'***?'*** **y navigators to be ttma 300 to 1300 feet in 
- f i-ndiri? K*°* *■ ""' '*^'«^«'^ l»»an the finger, and the upper branchfls 
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The- alg», in their simplest state, form that men aiH 
peearance which we so often see <m stones and waUs, and m 
damp and dark paths and places ; and in another condition, 
make the green matter'which gradually covers a sta^ant 
pool.* But they have also greater offices to perform. They 
become the first strata of fertile soil for larger plants and 
trees, and cover the earth with that vegetable humus which, 
ever multiplying by the decay of all that grows, becomes 
1h^ universal upper surface of our globe on which all oi^ 
ders of our botanical riches so exuberantly grow.f 

The chara tribe, submersed leafless water-plants, form 
two genera among the most obscure of the vegetable king^ 
dom, with regard to the nature of their reproductive me* 
dianism, from their extreme minuteness ; yet these have 
aho been found to have a specific and constant organisa- 
tion.t They may not have flowers, but they grow and have 
reproducting organs to the same results, and thus appear to 
be true plants, with their appropriated peculiarities ;^ but 
diminutive as they are, they are distinguished by showing, to 
the assisted eyesight, that ascending motioft of the sap 
which, although certain in other vegetables, has not u\ them 
become a visible phenomenon. II 

Some observers have for a time speculated that these mi- 
nute things might be animal molecules ; or vegetables *pasft- 

* Lind. Nat. Syst. p. 339. 

t Algae are most important in the economy of nature for forming the 
oommeneenientof soil by their depoeite and decooiposition. The basin 
of the ocean is said to be continually rising by the deposite of sueh plants, 
particularly of conferva chthonoplastes, the closely aggregated slimy 
fibres of which form dense beds."— Edin. Phil. Joum. ii. p. 39S. ** The 
same circumstance occurs in lakes and ditches."— Lind. p. 3€SL 

t The " characeifl are aquatic plants fimnd in stagnant, firesh, or sidt 
water. Their stems are regularly branched, briule, and surrounded 
here and there by whorls of small branches."— Lind. 326. 

^ The prolific media are the nucule and the globule in -the uppermost 
wb<H'l8, which have been eompared to the stigma and the stamen, or 

anther M. Vaucher ascertained that if the ripe nucules are kept 

through winter in water they will germinate in the next April M. 

Wq^roth says that he has sown the globules, and they have germinated : 
** hot this requires to be verifled."-*Lind. 3Sn. 

II Corti in 1774, Treviranusin 1817, and Amici since, have noticed 
this. ** From all these observers it appears that if the stems of chara 
are examined with a good microscope, a distinct current uriU be teen to 
take place in every tribe of which the plant is composed, setting flrpm 
the base to the apex at the rate of tfxMit two lines per iQiiiQte."^Aiuiales 
des SeinBCes, ii. p. 51. Lind. 326. 

M2 
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mg to the animsU, or even mineral, kingdom.* Bat at 
the cryptogamic flora becomes better known to the patient 
examiner, these imaginations seem to be abandoned.! 

Moyen onoe ascri^d to them a mixture or succession of 
animal nature, from observing movement^ that he thought 
spontaneous.! But he has since expressly described their 
vegetating nature and process,^ and mentions the curious 
fact, that they will not germinate in the light, and therefore 
do not begin to vegetate until their seeds have accumulated 
so much together as that the upper strata of them produce 
an artificial darkness to those beneath them. These lower 
ones then immediately shoot down roots, and grow with 
extraordinary celerity. || 

The movements, under certain circumstances, of the little 
seminal particles of this low and simple order of the vege- 
table kingdom, have given rise to many temporary miscon- 
ceptions. This is a natural result of the first perceptions 
of unusual phenomena* They set our inflammable imagina- 
tions on fire. We theorize before we know ; and we estab- 
lish prepossessions before we have collected and compared a 
sufficient range of facts and just inferences from them. But 
closer attention multiplying our knowledge and making our 

*Linds.940. 

, Mr. Lindsey observes, that Dr. Greville altered his opinion of their 

animal nature, p. 340 Lamoureux has now divided the algie into six 

fhmilies : focacdes, florid^es, dictyot^es, ulvacftes, alcyonldes, and anoa- 
gedies.~BuIl. Univ. 1880, p. 499. 

t He states, that he has seen often io the xygnema nitidum a sponta- 
neous motion ; and its filaments contract fhim the length of ten ineliea 
to one>thlrd of one ; and that the oscillatorias move in a eirele, Ac.— 
Agard. Spec. Alg. vcd. ii. p. 48. Linds. 341. 

$ " A conferva pushes its roots even into water. In the confervas 
not articulated and ramified, the root is the most divided and the palest 
part. In those articulated and not divided, it is the last utricnie pro- 
longed into a point, which in the microscope seems fUrnished with 
ramaseulesof an extreme tenuity.^— Moyen in Bull. Univ. 1830, p. 255. 

M. Morien's idea is, that ** every sphere or little globule, independently 
of its neighbouring one, lives, absorbs, assimilates, grows; and repro* 
duces on its own account .*'->Bull. ib. p. S97. 

II ** Of those confbrve which are articulated and tHfbrcated, we s^II 
see, if they are made to grow in a vessel, that no root is developed while 
the sorfkce of the water is not covered by the confervas so as to produce 
a certain degree of obscurity. But this obscurity once existing, the plant 
ramifies with an incredible swiftness In the darkest parts. Thers is 
often a banning of ramification, and then a sudden stop as soon as 
tile braaota Jlnds tk£ ligki. It is sp Ui the polyspenns glonMnta.'*— 
Moyen, ib. S99. 
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reasoning more correct, oar later o|niiions become nearer 
the actual truth. By this progress of our science, the be- 
lief is now declining that these motions are those of ani- 
mal spontaneity ; and they are refonred to the agen^ of 
li^ht, or of the varying modifications of that electricity 
which seems to be so uniTersally operating in every part of 
nature.* 

It is not nnnataral that errors should arise in the en- 
deavours to theorize on these minutis of nature ; but er- 
roneous hypotheses are never lasting, and need not be par* 
ticularly noticed. Succeeding criticum always disperses 
chimerical fancies, and we may leave the- fallacies to their 
natural mortality. These miniature organizations are not, 
however, beneath our notice ; for they have one great value, 
which will always make them interesting to us. They con- 
tribute much to amplify and rectify our ideas of the Sove- 
reign Creator, who cannot but display to va his mind in hie 
works. He Ulustrates his own nature by his creations ; 
and each part of them is a comment on the others. The 
whole presents a delineation of himself. Now, the mar> 
vellous immensity and multipUcity of the universe which 
he has made and governs present to the thoughtful mind 
«uch a tremendous Deity, that we cannot but dread lest 
greatness so fearfully vast should have no community of 
feeling with us, and should not condescend to maintain any 
kind relations towards us, or with the earth, our abode, 
which is so inconsiderable a portion of general nature. I 
have experienced something of this sort, and I know that 
others have painfully felt it. It is therefore delightful t0 
see by these miniature existences, small almost to invin- 
bility, and by their careful organization as finely contrived 
as in the grandest creature, that greatness and littlenes* 
make no difference to him in Ms creation or his providence. 
They reveal to us, that magnitude is nothing in his sight $ 
that he is pleased to l&ame and to regard the small and 

* Some gentlemen in France have ascribed the oactllatory, and vibr»> 
tory, and circulatory motions of petty particles to a fancied spontaneous 
life. One of our best botanical physiologists, Mr. Brown, has Jtidged 
them to be mistaken. Sledbold, who has lately written on the Japanese 
botany, is of similar sentiment. ** He does not think that the carviUnear 
ihoTements observed in the grannies, on their iseuiii2 flrona the seedsand 
being placed under water, are owing to an individual vital priflttpl^ 
This motion is purely physical."— BiOL Univ. 1830, p. 4ia 
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weak as benignly and as attentively as the mighty and the 
massive. Improved reason, indeed, makes the same deduc- 
tion, because when it justly reflects, it feels that the grand- 
est creature can be but insignificance before such an Infi- 
nite Creator. We are high and low, great and small, as 
to each other, but not to him. The ant is as fiill of life and 
comfort and curious instincts, and as skilfully organized, as 
the lion or the whale. It is therefore a marvellous property 
of the incomprehensible nature of our God, that he de- 
lights in all his creations. By having made some classes 
of organized being wondrously small, he proves in their 
fabrication and subsistence, to every order of nature, that 
no part of it has existed without his thought, nor is too 
petty for his notice, nor unworthy of his care* Whatever 
he has made that we deem as nothings in comparison with 
ourselves, are yet, in this view, heralds of comfort and con- 
fidence to us ; for the inference becomes irresistible — ^indeed 
it has been made for us by the greatest of all authorities — 
that if he can make and regard such inconsiderable organi- 
zations of nature, he will never be indifferent or inattentive 
to us. This was the principle of that exhilarating assu- 
rance — ^pregnant with comfort to the humblest tenant of 
humanity, because unconfinable in its application, — 

" Are not two sfmitows sold for a fkrthing ? Fkar kot : 
ye are of more value than manj sparrows." 

This sentiment, like a telescope surveying the endless 
expansion of space, brings the immensity of Godhead into 
the compass of our mental perception, and awakens within 
us a felicitating sensibility whenever we contemplate it. 

These considerations remove the barrier of doubt and 
dread that would repel us from our Creator. They throw 
an intellectual bridge from heaven to earth, over that un- 
fethomable chasm which separates human nature from the 
divine. The mere largely we knqw the living universe 
that surrounds us, the more strongly we shall feel our per- 
sonal inabilities : but he has descended from his stupendous 
ubiquity into an individualizing association of creation, gov- 
ernment, providence, and legislation with us. We learn, as 
we study nature, that all must have been specially planned, 
and provided, and ordered to exist, because the unassisted 
particles of pature can no more make a hair than a head. 
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nor a moss or an alga, than an eye or an ear ; nor ever do; 
we have not one fact of such a formatioi). Every thing 
organic displays the touch of Dei^ ; and whatever has the 
principle of life derives it solely from him, whom the North 
Amencan Indians habitually and emphatically, but with a 
traditional philosophy, truly characterize as ^the Gieat 
Master- of Ufe." 

These considerations make the creation and diffusion of 
the minute organizations of nature so highly interesting 
and important to us, when we deduce the just inferences 
firom them. Then they are felt to demonstrate to us, as by 
ocular impression, that such minutenesses of attention and 
care are natural, usual, and pleasurable qualities of the Di> 
vine mind, notwithstanding its unbounded grandeur. Our 
own experience makes this deduction the more probable to 
us, because the greatest human minds have been distin- 
guished by the same property ; and owe their immortalizing 
successes to the natural power of combining the most pap 
tient and minute ezaminatioh and consideration, with the 
most extensive plans and with their sublimest conceptions. 
All those whose exertions or achievements place them at 
the head of human fame or talent, — the Bacons, the New- 
tons, the Hannibals, the Napoleons, or the WelUngtons, — 
have been equally remarkable for these extreme and oppo- 
site polarities of intellectual nature. Vast expansibility of 
thought, and the most scrutinizing particularity of attenti<«i, 
become that surprising linion of counteracting qualities 
which constitutes man'« most VLggnndized understanding. 
But these are only two modes of action of the transcending 
genius. Superior capacity will manifest its superiority in 
every subject to which it directs the same proportion of its 
activity. Grand and small make no difference to it — it uses 
the small to produce the great, as the Author of nature has 
built up his highest masses from an adequate accumulation 
of the smallest corpuscules. 

It is therefore pleasing to see that the whole economy of 
nature has been formed on one universal plan, and with 
equal individuality of attention in every department — as 
well in what we undervalue as in what we most admire. 
In his creation, as in his government, the Creator embraces 
at all times, with his all-comprehending kindness, the innu- 
merable and the unbounded — the infimtesimals, as well as 
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the immensities of nature — ^the inTisible, from disappearing 
smallness, no less than the imperceptible, from incalculable 
remoteness. We may overlook what is petty, as beneath 
the notice of our pride ; but nothing, however small, has 
been deemed worthless, or is disreeaided by Him, whom no 
name or language can adequately describe ; whose power is 
omnipotence ; whose presence is universal ; whose know- 
ledge is omniscience ; whose creations extend and consti- 
tute space ; and whose existence is eternity. 



BETTER VI. 

Brief Review of the Uses of Plants in the System of Creation— Actions 
and Phenomena of their living Principle, 

The anterior design, the 'creative and contriving mii^d, 
the specific purpose, the selected means, and the appointed 
organization are as discernible in the uses of plants as in 
any other part of their wonderful economy. 

That they should be the materials on which all animal 
life subsists, and by which it is sustained in its bodily oi^ 
ganizations, is a well-known purpose of their formation. 
By the operation of their own living principle, they convert 
the inorganic matter which they not only find, but select 
out of what their roots meet, into, their own kind of sub- 
stance ; — and this, which gives them their visible existence 
and beauty, becomes again transmutable into animal flesh 
by the animal's own vital nature and functions. This 
double process is every day universally going on in all the 
three kingdoms of nature. The word selection may seem 
strong ; but if the radicles and the fibres of the roots enter- 
ing a soit shoot towards, that which their plant needs, and 
though toming in contact with other particles, yet take up 
those only which suit them — ^what can we call that but 
selecting 1 lliere is a refusal of the one, and an active 
absorption of the other. A property of discerning and 
taking, in preference to other matter, that which is the 
fittest fijr their nourishment! seems therefore to belong to 
ail plants. 
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WUKenv ^«fetation, none of the animal* we know, but 
those that live un water or air, coald have continaed in ex- 
istence ; for neither man nor animal can subgist on any 
thing in the mineral kingdom, until vegetation, by first 
making it vegetable substance, has prepared it for a future 
conversion into their own. Hence the justness of the 
Mosaic account, in placing the creation of plants before that 
of animate. Yegetation could have remained without ani- 
mals,^ — ^but these, unless their food had been ready for them, 
would, under their present economy of being, have soon 
disappeared.* • 

While most of our plants thus form the sustenance and 
banquet of the animated kingdom, other classes of them 
were made and meant to be its natural medicines and secret 
physicians. For this purpose, those which thus benefit are 
universally dispersed. We may regard many of these as 
useless weeds, yet they silently spread amid all vegetation« 
to be everywhere, ready for the general benefit. Brute0 
often need them as much as ourselves, and are repeatedly 
seen at particular times to select and crop the herbs that 
they do not use for food, but to which some recoUeeted ex- 
perience, or unexplainable perception or instinct, leads them, 
for their resulting efficiencies. Some of these useful plants 
are also so interspersed with their daily sustenance, that 
they cannot take the one without always digesting the 

* It is Interesting to read of the rontnal services which the organized 
kingdoms firom their reciprocal composition and structure can render to 
eadi other. 7'hus an intelligent naturalist has observed of the oak : — 

** The insects which live and have their being on the oak amount ta 
hundreds of species. It nourishes ferns, lichens, mosses, agaries, and 
hol^i. It famishes its apples, gallnuts, acorns, leaves, and sawdust. 
Some are attacked by small ftingi, which break their surfkce, admit 
moisture, and facilitate decay. The leaves decomposing form a vege- 
table earth, and the worm seizes on them as his portion, and having fed 
upon part draws the remainder into the earth." 

Of the ivy.— ** This saves many animals fh>m want and death in^ 
autumn and spring. In October it blooms in prpflision ', and its flowers 
become a univereal banquet to the insect race. The great black fly 
musca grossa and its numerous tribe, with multitudes of small winged 
creatures, resort to them ; also those beautiAil animals, the latest birtli 
of the year, the admiral and peacock butterflies. In its hone^ it yields a 
constant supply of food till the frosts of November. In spring, in the 
bitter months of March and April, when tlie wild products of the field 
are nearly consumed, the ivy ripens its berries, and almost entirely con- 
stitutes the food of the missel-thrush, the wood-pigeon, and other birds.'* 
—Jovan. of a Naturalist, p. 66, 86. 
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Other. But to man, plants have been in all ages the nato- 
ral, and the earliest, and the most universal physicians. The 
metallic and mineral drugs of our modem pharmacopeias 
have not been above three centuries in their sanitary use. 
Vegetable medicines constituted the physic of our ancestors, 
as they still are of all nations who do not make European 
science their predominating guide.*" 

When we consider that Tegetation carpets all the surfacir 
of our globe ; and that its snrubs and forests still occupy 
the largest portion of its superficial extent ;t and when we 
find that it is universally, by day an4 by night, streaming 
from its verdure — from every leaf, fruit, and flower — an 
aerial fluid of some sort or other, and in the lower -region . 
of the atmosphere, immediately over our heads, and mixing 
in the gaseous strata of it which we breathe ;t we shau 

* On this topic, Mr. Lindaey's Introd. to the Nataral SyBtcm of Rotany 
will be found very yalnable. Under the head of the Properties of PlantSy 
he gives ample yet condensed notices of tlieir medical uses. Decandolle** 
** Essai sur les Prophetes Medicates des Plantes,*' which he has much 
consulted, will be a useAil companion. Mr. Lindsey deserves oar thanks 
for so ably composing his Natural System of the Veffetable' Creation. 
The Linnasan classification and nomenclature are very ingenious and 
QseAil ; but the Natural System will always be the most philosophical. 

t M. A. Moreau states, that in 1750 the woods in France amounted to 
more than one-fnurth of the surface of the whole country. This will 
give us an idea of the fkr greater proportion of the superficies of the globe 
which the forests are occupying in less euUivated countries. In Franco 
they had been reduced to one-seventh when its Revolution began in 1788, 
and were not quite one-twelflh in 1814. In England now they are sup- 
posed not 10 occupy more than one twenty-third of our surfhcc. Their 
quantity in the worid we may reckon, IVom the circumstance that 2500 
young trees are allotted to every acre in forming a successftil plantation, 
allowing each to grow four feet apart. They seem to cover at least one- 
third of the earth; in some parts half; in unfrequented regions, neariy 
the whole. 

X *' It is agreed that in the daytime plants imbibe from the atmosphere 
carbonic acid gas, decompose it, absorb the carbon, and emit the oxygen. 
In the dark, they give out carbon and absorb oxygen, but in tax less pro- 
portion."— Smith, Int. Bot. 212-213 — They appear also to decompose the 
moisture they receive, and to efl'use the oxygen. 

Some plants differ in what they exhale. M. Candolle found that soma 
mushrooms exposed to the sun under water yielded 70 per cent, of 
hydrogen gas ; others, in tiie sun, in six hours gave out 42 hydrogen and 
56 nitrogen ; others, in ten hours, 55 hydrogen and 44 nitrogen. la 
darkness thAs emission ceased. 

It seems to be a general rule, that the green parts of vegetables are 
always giving out oxygen gas in light. 

Gruithuisvn thinks that plants have themselves produced tbdr carbonic 
acid.— Bull. Univ. 18S0, p. 163 .. .The leaves and bark of the pimento 
exhale aromatic particles or gas so inflammable that the growers allow 
no Are to be made near them. 
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ihen pefOMTe that it must be houriy caufling tho mott im^ 
poitant effecta, additions, and changaa in the air which we 
inhale, and must be a very essential and active agent on 
the vitality, iiuictionB, and powers of our material frame. 
The atmosphere could not be what it is, in that portion of 
its expanse which rests immediately on our inhabited suiw 
ftce, unless vegetation was around us. The powerful 
effects of its presence we feel in various parts, in the dia> 
eases which ii occasions ;* and from these we may form 
aome notion of its eirtensive influence, in a minor degree, 
both for good and for ill, in every other locality. That it 
has constantly an exciting, and exhilarating» and salubrious 
efieet, we ail experience when we pass nom a plantless 
city into a plant-abounding conntry. Strength and spirits 
arise within us as we reach the abode and £ffusion of the 
vegetable kin^fdom. The eye and mind are not only anir 
mated and delighted by its beauty and quietude and g^race- 
ffilness) diveraified figures and colours, and by their harm- 
less [^yiiiliiess as the Inreeze 6utters among them, — but 
the body feels a new vigour, and its functions new energies, 
by scnne invisible agmcy, of which we soon become strongly 
sensible ; and whose giadual operation our reviving health, 
where it has been lapsing, so often gratefully acknowledges. 
Nor does vegetation exercise a less important influence 
on the great pabulum of life and mind — the beauteous and 
indispensable light. Here again the universality of the 
diffusion of the botanical species attests the magnitude of 
the eflect, to which the attention of science has not yet 
been sufficiently drawn. But let Qs consider that it has 
been a general law to all vegetable nature, that the colour 
of its leaves and blades shall be green all over the world. 
The consequence is, that for the months which elapse from 
the first opening of the vernal foliage, until its autumnal 
decline with us, half of every year, the plants and trees 
are absorbing all the light which falls on the surface of the 
earth which they occupy, and return only one-seventh part 
of it, and that consisting alone of one particular ray ; of 
the seven colours or rays of light, the red, the blue, the 

* Hwsf are well known in th« tropical countries amid their luxariaal 
v«89tatkMM ; and tu all marshy distriicts ; and especially in the malaria 
Vndaoe^ hy aiaisture ooeunring to decayed veit^tation, wbicb is mors 
Ihtal when sea and firesh water combine to overflow it. 

N 
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yellow, the orange, the indigo,' and the violet portions ofiC^ 
.six-sevenths, of its whole component sabstanoe are sain 
tracted from it, and from the air and from our respiration 
of it ; and we have and use and imbibe only the green paiw 
tides of it out of all that vegetables receive. Thus during 
spring and summer the green ray of light is that amid 
which we are peculiarly living, when beyond the atmo- 
sphere of our cities* For six months this predominsrf;es iki 
nature : while the other and larger portion of ail light that 
fails on plants is absorbed and buried in the vegetable^ 
mechanisms that imbibe it ; from them descending litrough 
their vessels into their roots, and irom these issuing into 
the earth, and being there disposed of in some manner which 
we have yet neither studied nor explored.* 

In autumn, a new action in light begins ; the green ray 
is no longer transmitted by the trees. As the principle of 
life withdraws from their foliage into the vessels of the 
branches and stem, a different process ensues. The ver- 
dant light is then absorbed instead of being reflected ; and 
those mixtures of the other rays which constitute the brown 
and yellow colours of the fading leaves are emitted instead. 
When the leaves have all fellen, this effect ceases, and du- 
ring all winter the trees absorb none of that light which 
their foliage thus imbibed and modified ; and light must 
therefore have a very different action upon us at this sea<* 
son, centred with that which it exerts at every other. 
The flowers, likewise, while they are blossoming, retain and 
emit other portions of the rays ; and the firuits in their sea* 
son effect foi;the time being other changes also.t 

* The eS^ of light in cansing the green colour of plants is ovidenood 
hy th« whiteness or those which grow in darkness. Bed and white tulips 
are said to retain their floral colours, although so reared ; but in tms 
case, their leaves are not green, but white. — Smith, MS. Notes. *' Of alt 
greens, the most delicate and beautiftii perhaps is displayed by several 
urabellirepous plants under our hsdges in the spring.**— Smithy Int. 82. 

t Tha continual perspiration of plants is also adding increasing streams 
of vaporous fluids of some sort or other to the atmosphere. Hales found 
the great annual sunflower to perspire seventeen times as itet as ths 
ordinary Insensible perspiraiioo of the human skin. The cornelian cberrf 
evaporates fh>m its leaves in twenty-four hours nearly twice the weight 

of the whole shrub.— Du Hamel. Phys. Arb. vol. i. p. 145 The quantity 

of pores which have been ascertained in the under iurf|pee'Of the leaves 
of some vegetables is prodigious, and scaroely eredible. In 0910 tquarB 
'-^ch of the vine, 13,600 ; of the ilex, (3,600; of the oommon syrini^ and 

^'aogia, 160,00&. 
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AnoAw veiy important action on the aerial fluids in oni 
atmosphere is that which plants exert in their leaves and 
flowers on the electricity which iqipears to be ererywhere 
about us. Spines of herbs and shrubs attract it.* All 
plants are found to do so.t And I have found their leaves 
and flowers, in some occasional experiments, remarkably 
susceptible of electrical agency.t When the pointed ends 
and sides and little sharp or thorny protuberances of the 
leaves, twigs, and stems of plants are considered, we shall 
be induced to infer that vegetation is everywhere pro- 
ducing great efiiects on the electricity of nature ; and that 
this is very materially connected both with their component 
substance and with all their functions, growth, and secre- 
tions ; not superseding the vital principle, but acting subor- 
dinalely to it, and in continual co-operation with it.^ 
. Thus every herb and tree are all day long eflfusing 
oxygen and peculiar vapour ; attracting electrici^ ; abeorb- 
ing light; emitting the green ray; transmitting into the 
earth both the electric and luminous fluids which they have 
imbibed ; and drawing up into themselves, from the earth, 
t|ie diluted particles which respectively nourish them.|) 

* «< We owe to Sauseure the discovery, that thorns and vegetable points 

attract electricity."— Bull. Univ. 1836, p 182 M.Antier verified this, 

ib. S07 ; and Sennebier likewise.— Phil. Veg. vol. ill. p. 346. 

t Bull. Univ. 1S26, p. 207. 

I On approaching a small piece of black wax, sRer nibbing it, to a red 
French poppy, laid lightly on my table, each leaf of the corolla moved to 
it, and waved np and down as the wax passed over it. I found tbe end 
•r its stalk as moveable by it. So the small stalks of the currant iVuit, 
laid loosely on a table, and tbe finer vessels of the sunflower leaf, moved 
readily as the excited wax came near tbem. In some plants, as tbe 
eooseberry, the spine is close under the bud ; which leads to the infitrenee 
that it attracts electricity to assist in the evolution of the new germ. In 
some branches it is above the bud ; in others, between two buds; la 
others, the little twig shoots (torn its bud, and ends in a spine. These 
specimens were plucked fVom the common hedge-thorn. 

^ *' Vegetation, according to M. Pouillet's experiments, principally con- 
tributes to the electricity of tbe atmosphere. Hence, in winter, this must 
greatly differ, as vegetation is then inert.'*— Fenissac, Bull. Univ. 18S7, 
p. 58. 

fl M. Martin remarks, as to tbe alimentary manures of plants, that 
they can absorb only gas or liquids, and therefore manures should be 
employed in these two states. Hence tbe use of fresh manure, as Sir 
H. Davy advised: he shows, fVom Gazzen's experiments, that the roots 
possess, during the life of the vegetable, the faculty of making soluble 
the substances wbich are very little so, and which do not in any manner 
dissolve themselves.- Bull. Univ. 1830, p. 21$ — Pinks watered 9X vail* 
<N18 times with a slight solution of nitre, had a rich vegetation of leaves^ 
and extraordinary dimensions of flowers.— /&. p. 77. 
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These are univenal effects of yegetation on the most 
abundant and all-pervading fluid in nature ; effects which 
it was created to produce ; and which show it to be a very 
important instrumentality and ever active cause, in the 
economy of our curiously constfUcted world. 

But beside^ these uses of vegetation as food and medicine, 
and as powerful agencies on our atmosphere and light, it is 
also everywhere contributing to the comfort and con- 
venience of man in his domestic and social life, according 
as his skill and diligence discover its applicable uses, and 
invent the means of making them advantageous to him. 
Hence the innumerable improvements in all the arts and 
manufactures which human ingenuity has appropriated, 
and which are daily increasing. This must be a familiar 
subject of observation to all. It will be sufficient here to 
notice only a few, as specimens of what thus abound. It 
is an exuberant topic, on which, your reading, or the infor- 
mation which you may derive from adapted conversation, 
will in time give you an enlarged and very gratifying know- 
ledge. 

Thus the sago palm-tree on the Orinoco supplies the 
Guanacas with all that they need. They live in it and upon 
it, with scarcely a possibility of exhausting its supplies.*' 
The banana is as bountiful a friend to myriads of our fellow- 
beings in the East, both in its produce, and its power of rapid 
multiplication. t The Canadian birch-tree, in its mere 

* " In the delta of the Orinoco they have remained for ages in these 
marshy districts, secured (torn the floods by living above them in their 
palm-trees. In the branches they suspend mats, which they fill with 
elay, and on this kindle their culinary fires. The tree gives them tbeUr 
food in its sago ft-oit. Its bark is fkrinaceous. Its sap abounds witli 
sugar. Its fibrous stalks are like a pleasant fruit to eat. They ^ield a 
wine to drink, and thread fbr cordage and hammocks. It is cunoos to 

see a whole race living like insects, on a single palm.** — Humboldt 

Its quantity of nutritive food is prodigious. " One tree in ita fifteenth 
year ftimishes 600lbs. of sago. A single acre of land will support 435 
■ago palms, which will produce every year 120,5001b8. of aago.** — Cnw- 
foid.'Ind. Arch. 

t Humboldt calculates that 1000 square feet of banana plants will pro- 
dnee 40001bs. of its nutritive iVuit ; while the same space would only 
grow 33lbs. of wheat and 99Ibs. of potatoes. The ftiiit may be collected 
eleven months after the sucker is planted, and when the flruit is cut off, 
ita stalk will put forth a sprout, which bears again in three months. Of 
tbe banana tribe, the gigantic leaves of some species are applied to many 
domestic purposes, lliey thatch the Indian cottages; are a natural 
taMscloih, and a material for basket making ; and yield a most valuable 
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l>aTk, 18 a valaable supply of conTenienceB to the Indian 
nations.* The breadfruit-tree has a bark from which the 
Tahitians make several varieties of their native cloth. Of 
the trunk they build their canoes and houses, and theif 
articles of fbmiture, and extract a valuable resin ; and thev 
live upon its abundant fruit.! Their cocoanut-tree is stiU 
more serviceable for the conveniences, as well as food, which 
it profusely yields.^ The hemp, flax, and cotton plants are 
known to all. 

Enumerations of this sort might be made from all the 
regions of the globe ; but a few more illustrations of the 
uses of the-^egetable kingdom will here suffice. We have 
a familiar one in the sunflower, presented by nature ;^ and 
a curious one, extractible from the moss-crop plant by 
human ingenuity.il 

Nothing is useless in vegetable nature. Even the thistles 
we despise and eradicate ;ir the dandelion, which we ridi* 

flax, from whicb some of tbe finest India iniieilins are prepared. The 
juice of one kind is used for dying.— Linda. Nai. Byst. 270. 

*Tbeir canoes are made of this bark ; and ail sorts of small cups and 
dishes. It barns like pitch. It splits into tlireads ; will serve for twine ; 
and tbe fllmy part near tbe outside may be written upon in pencil, mak- 
ing no bad substitute for paper. Stuck on a pole, it ligbts them while 
they fish of a night.— Head's Forest Scenes. 

t Ellis, Polyn. vol. i. p. 357. 

X Of its trunk,' their beet spears are made ; the rafters, wall-plates, 
and pillars for their houses; their fences, and various instruments. It 
is also their fuel. Of its leaves they form screens, and several kinds of 
baskets ; and plait them for bonnets. Of its fibrc*:is part, attached to 
the bark, they work jackets, coats, and bags, and even shirts. Besides 
milk and abundant edible food, it also supplies a copious oil. The large 
shells of the nut, holding a quart, are used for bottles ; and (be smaller 
for cups and drinking vessels; and tbe fibres of its husk are made into 
cordage.— Ellis, 367, 372. ^ 

$ Its leaves are not unpleasing fi)dder to cattle ; its flowers assemble 
the bees ; and its proQise seeds are invaluable fbod for pigs, sheep, and 
poultry. A usenjl oil is also extractible from them. 

II " Mr. HolliwelI,near Todmeston, has manufbctured abeautlflil russet 
eloth, and also yarn for stockings, from the wool produced by the moss- 
crop plant found on his estate. Tbe cloth is remarkably firm and bniu- 
tiAil.**— New Month. Mag. Nov. J830, p. 481. 

IT Two kinds of this plant, the milk and cotton thistle, were formerly 
boiled and eaten as artichokes now ; its leaves as salad and greens. Its 
young stalks, peeled and soaked, are said to be excellent .—I>>ndon Ene. 

736 Useful things have been manufhctured fVom thistles. Goats 

and donkeys eat them, and in preference to other food sometimes. In 
Germany, after being beaten, they are given to the horses, who eat then 
greedily. Tbe German cavalry bave been often brmight into good coo- 
flition by them. 

Nil 
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6ale;* the nettle, which we dislike;! and the rash W6 
undervalue ;t are all convertible into beneficial uses. They 
have all, in some age or other, contributed to human cotnor 
fort or convenience. The most intellectual of our arts, 
which gives to ideal beauty a visible form, is greatly indebted 
to botanical productions for some of those pleasing colonn 
which imbody its conceptions. From them also many 
valuable dies are obtained ;^ and more are yet attainable 
by persevering experiment. Even the vegetation of th6 
marshes, though unfit for alimentary herbs or for habitation, 
becomes serviceable bv the turf which it produces, and is 
always renewing, as it is removed, for domestic comfort. II 

* The leaves of the dandelion, in early spring, afford a very good ingre- 
dient in B^ads. The French sometimes eat the young roots and the 
etiolated leaves with thin slices of bread and butter. When blanched, 
the leaves resemble in tint the endive. Its root is considered an equally 
good substitute far eqffee as chicory.— Loud. Enc. p. 740. 

t Its roots were once much used, and with advantage, in ealculooB 
complaints, scurvy, gout, and jaundice; and also as styptics. The 
young shoots are eaten in spring, and deemed antiscorbutic. They have 
been also applied to the skin for a mild blistering eflbet. It fhttens hens. 
Ropes, paper, and cloth have been made of it. Joh. Francus and J. M. 
Dreschler have written largely on its virtues. The fbrmer recommends 
it as a wholesome and agreeable pot-herb ; and as a good substitute fbr 
hops in preserving beer. 

i Our common rush nirnishes seats fbr our chairs, and pith for our 
candle-wicks. In Japan, it forms floor mats. At Cape Horn, the Jun- 
cns grandidorus " makes strong and lasting baskets, very solid, almost 
equal to Indian canes. Also, mats, brooms, and hats. It grows on tlra 
same localities' as our rush. Its stalk has a very sweet taste ; and when 
dry, resembles large hay. Its ashes are very alkaline."— Capt. Webster. 
. _ $ Several of our valuable pigments are made from various plants. 

Lichens Airnish important dies.— Linds. 333 Blue colour has 

been extracted from the straw of buckwheat. The myrtl«)errie8 of 
Switzerland narnish a beauiiftil blue die for cloth, while it also 
aflbrds food to their sheep, fuel for their fires, brandy, and materials for 
tanning. A fine red liquor is aflbrded by some common plants, as the 
rumev sanguineus, or bloody dock, the red cabbage, and red beet, which 
ta perpetuated by seed.— Smith, 74.. .. . The colouriug principle of the 
^•''m TT-S * "'J® *^^"®» ^^"ed red by the acid in the fruit.-Ifr. 83. 
fc^"™-- ™«!L • "^^'^ «^ay on TiTRF states, that the digging of this 
iSf2[S%?3i"''*?r*?^ ^" '»^« »»"»» P»«» of Europe. It may be a sttb- 
»If Ir 4n feLf^!l« . ^^ ^"fl^^ it into four kinds. The haute marais has 
A? -I I sni^ torSP-' ^ **i® marais cotJers, more watery. Vegetable matter 
wiS it Dan^iiw* J»«n»u8 for its growth, or becomes Incorporated 
h^toJZ'n Ions duJ v«l? '^'**'*"* ^ f*^' *° *» century: but in Hanover tt 
S!ZMrSilTirt%7^^fJ^'^^Yy- The tourbieres'there are 10 or 12 ftot 
£ veara. the turf i. 2. T^ **®eP' ■"<* »" th««e e'K^' fe«l. « th« e""* 0^ 
SktbAt time. In on« «i ^ ''°"" ^"y ""^^ ^P ^® 'h* anterior surftce 
fK»iKi 4 U» 6 fteu Thi. 1' ^^^ ^ years ago, a new bed had formed. 
I. «fc"^ to JkMA ttu»:. ^^e care to make their cuts on an indM 
, •"«"w«'Utemntoi^__jlna Univ. 1830, p. 900. 
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The urexTtirae also asnits some portions of mankiod willi 
food and medicine, and materiakr for manaiactiiTe.* The 
lichens likewise extend similar utilities to society;! tha 
ftin^, though deleterious when anwisely applied, yet have 
properties that are available to medical skill ;t whole fems 
are not less aoziliaiy to onr use and comfort^ Such bene* 

* Oiie species of tbe alca is stewed, and comes to our tables as a Ins- 
Ury, under the name or laver. Two others form tbe dulse and tan^Ie^ 
eaten in Scotland, which are even still, though rarely, cried In tbe streets 
of Edinburgh. Another, ** the beautiAiI alana esculents, forms a iwrt ol* 
Ihe simple fare of tbe poorer classes of Ireland, ficoUand, Icelano, Den- 
mark, and the Faroe Islands. Others are valued for food in the San^ 
wich Islands, in the island of Ceylon, and in other parts of the EasL 
These are for human food. 

'* Several species are greedily sou|^ after by eattto in the nofthoT 
feurope. One is a great fkvourite with sheep and goats. In some of 
the Scottish islands, horses, cattle, and sheep feed chiefly on another 
Und of it. So pigs in Gothland. Wblle two others are part of ths 
cattle fodder in Norway." 

They famish also medicines ; a vermiftife ; and tbe valuable iodiMb 
One foreign species gives a glue and varnish to the Chinese, witb wbidi 
they vamiab fisper, gloss their silks and gauze, and use as we do glna 
and gum arabic. In Ireland, one kind is converted into size. But ** it is 
in the manufacture of kelp, for (be glassmaker and soapboiler, that tbs 
aigs take their place amonk the most uaeAU vegetables."— Dr. OrevlUe^i 
Algffi Brit. xix. Lhidsey, N. S. M2-344. 

T Lichens are employed for dies, food, and medicine. They abound 
With oxalate of lime, or oxalic acid. Tbe common one, on every old 
beech-tree, contains above 29 per cent, of it. Those on tbe top of flr-trees 
have an uncommon proportion of oxide of iron. Many are used in dy« 
ing, especially two, which fbmish the die so largely enriployed by tha 
manufacturers, called orchall, or orseille des Canaries. Tbe lichen sold 
as Iceland moss is mucilaginous and nutritive, as well as medicinal. So 
are other species. Some are astringents and febriAigcs. The Caoa- 
diOD hunters often subsist on the tripe de roche ; and the reindeer smms 
forms tbe winter food of that animal.— De CandoUe, Essai Med. 318. 
Ltndsey, Nat. Syst. 333. 

t Fungi salted are eaten by tbe Russians without danger. Vinegar 
also takes from some their ill effects, which are often poisonous. One 
variety is used ih th^ north-east part of Asia for its intoxicating eflfeeta, 
as wine, brandy, arrack, and opium are by other nations. It is aome- 
times eaten fresh in soups and sauces. Dried naturally, it is a naroolie. 
The Kamschatdales swallow it, rolled up as a bolus. One large or twa 
small Amgi will produce a gratifying inebriation for a whole d^, e sp^ 
cially if water be drank after it, which augments the narcotic ^Ibet. 
*tDo large a dose is spasmodic. It stimulates tbe nervous and mnwr.nlar 
systems.— Linds. N. S. 337. 

$ Capiliaire is prepared firom one of the fems. The leaves of another 
is a tonic in India. Many have important medical properties, and are 
tised as sudoriflcsy emetics, purgatives, anti-rheumatics, and fobriftigea: 
others are perftimes. The roots of some are eaten for food in Nipaid 
and the Polynesian Islands, and elsewhere. Two kinds have been en* 
ployed in the manufacture of beer ; and one as a snbstitate for isa.'- 
Liiidsey,N.&314.S]A, 
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• 

fita and beauties have made botany an interesting study, 
even to nations \vhere we least expect to find any of the 
paths of science either esteemed or pursued.* 

These unexhausted utilities, enjoyed and derivable from 
all the vegetable kingdom, are another proof of the munifi- 
cent philanthropy wMch prevailed in the creation of our 
globe ; for they are so profusely bestowed that we now 
disregard a large portion of plants of important usefulness, 
because we have found and obtained from other countries 
those which, we deem preferable, or have improved into a 
superiority. For it is another expressive indication of the 
foreseeing and provident benevolence of .our grand Origina- 
tor, that he has made the most useful trees and plants trans- 
ferable from one region to another. It is from this property 
in them, that we now produce many of our valued trees 
and flowers and most gratifying luxuries of fruits and 
herbs. What pleases in one climate is transplanted into 
another, and successfully naturalized there.t 

With all these facts in our recollection, let us now pro- 
ceed to consider more particularly the nature and properties 

* Thus we learn from Siedbold, who visited the distant East, that " in 
no country oQt of Europe is botany in such honour as in China and 
Japan. It has been cultivated there above a thousand years," He gives 
a list of ten Japanese books on botany, with coloured figures : one writ- 
fen in 1650; two in 1697; others in 1797, 1800, 1808, 181C, 1811, 1816, 
1894 ; most at Oozaka, some at Jeddo, the others at MiuA>.-^BiilI. Univ. 
1830, p. 410. 

fThus the horse-chestnut was a tiative of Mcuiit Pindus, in Arcadia. 

-^Smiih, 197 The peach has come from lersia, where it is still in a 

small native state, with poisonous qualities.— Smith The potato 

eriginaies ftom South America. It grow d wild in Chill, and Peru, and 
Monte Video, in very small roots of bitter taste. The following enu- 
meration has been made :— 

Rye and wheat were first imported fVom Tartary and Siberia, where 
ttiey are yet indigenous. Asparagus, from Asia. Cresses, from Crete. 
Cauliflowers, from Cyprus. Chervil, from Italy. Cabbage and lettuce, 
from HoIIaad. Fennel, from the Canary Islands. Garlic, from the East. 
Qourds, from Astrachan, Horseradish, from China. Kidney beans, 
from the Bast Indies. Lentil, from Prance. Rice, from Ethiopia. 
Eschalot, fVom Siberia. Tobacco, from America. Sugar, from India and 
Arabia, brought from Egypt into Sicily and Spain ; by Spain planted in 
ttie Canary Islands and Madeiras ; thence carried to St. Domingo, and 
the Brazils. Elder-tree, from Persia. 

So 88 to the flowers: The jessamine, from the East Indies. Tulip, from 
Gappadocia. Daffodil, from Italy. Lily, from Syria. Tube rose, ftx)m 
Java and Ceylon. Carnation and pink, from Italy. I have not the au- 
thor's name from whom |hls lis; was taken.— Oats are BiiU wild in 
Abyssinia. 
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of that living principle which all iregetables appear to 
possess. 

Plants are to the external eye inert an<l senseless ; and yet 
they possess important qualities which are analogous to those 
that we and all sentient creatures participate. Their living, 
growing, feeding, reproducing, secreting, transpiring, vas- 
cular, diseased, and dying actions are universal instances of 
this related similitude. In these things, all that have li^ 
resemble each other, whether animal or vegetable; and 
hcpwever separating their other properties or capacities may 
be. But no stone or mineral has such qualities. These 
substances enlarge, but do not grow. Their enlargement 
is always by exterior accretion ; by the successive addition 
of particles from without them ; and never by development 
from within, nor by a vascular elaboration ; nor by a func- 
tional chymistry, varying in each species, and producing 
specific products. Crystallization never performs theaa 
actions. Its agency is confined to knineral substances. TI10 
phenomena of vegetable growth invariably require Kfe in 
the plant, in order to take place. We inter the action of 
this from its efiects. What is not done vrithout it, but 
which occurs everywhere when it is present, we may 
rationally ascribe to its peculiar operation.* Thus, as if 
the living principle o( a plant knew its own nature, and 
what every part of the organic frame it animates needs, it 
distributes and conveys daily and hourly to its stem, iiM 
bark, wood, leaves, roots, branches, flowers, and fhiits, 
through their several vascularities, precisely that kind and 
portion of the fluids it imbibes or secretes which each ought 
to receive. This is done with exact precision and perpetual 
sjrmmetry in all, as long as no extraneous interference 
interrupts its operation, just as the same results are effected 
in all animal bodies, under the influence of their superior 
Acuities, t 

* Sir James Smith thought, that if we can obtain ^ in (be natoral'woild 
a glimpse of the immediate agency of the Deity, it is in the contemplar 
tion of thin vital principle, which Meema independent of material offanl- 
zation, and an impulse of his own Divine energy." — Int/Bot. p. 9....Bot 
I would prefer, though without forgetting this original Fonntain of it, te 
consider the vital principle as a real sui generis principle, peculiarly ai^ 
signed to vegetation, and distinct fVom that of the animal genera, thou^ 
agreeing with it in many of its qualities. 

t Dr. MaccuUoch thus recognises this vital fhcnlty. ** Hieie is a 
peculiar sen/imt principle, whatever it be, of exerting itself to repi^ i»* 
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It is under the agency of this living princijple, acting in 
its material organizations on the nutriment it imhibes, that 
every vegetable displays the following functions and powers :. 

It increases its embryo form into a larger, definite figure* 
by a steady gradual process, which has been noticed in the 
remarks on its growth. 

It makes leaves and flowers for itself, of a peculiar but 
always constant kind and colour, milike those of any other^ 
and steadily proper to each species. 

It forms within itself reproductive organs, appropriate ^o 
Us individual nature, and to no other. 

It produces by these both seeds or fruits peculiar to itself 
and always resembling itself, and with the same growing 
9nd reproductive faculties. 

Besides their seeds, shrubs and trees also produce resem- 
bling beings to themselves in their buds, which elongate 
into branches aboye, and descend by vessels within tlie pa- 
rent trunk into their own separate roots below. 

It receives its food from the earth, selecting what will 
suit it, and uo other. 

It imbibes such moisture, both in its leaves and roots, as 
it needs, and such air and light as it requires. 

It elaborates these into sap, and into the other secreted 
fluids and fragrance, and converts them by a chymical ac- 
tion into different kinds of matter for its leaves, its flowers, 
its fruit, and other substances. '*' 

It makes the leaves or corolla of its flowers different from 
the leaves of its twig, and also those of its calyx, which hold 
iU flower, different ifrom both the others, and always and 
only produces and places these different things in their 
proper places. 

It is strongly affectible by various stimulLf 

jury. A plant attempts, by its own efforts, to naturalize itadf to a new 
situation or worse climate. It attempts to become hardier; and it does 
l^ecome hardier ."—Qnart. J. Science, No. 10, p. 326,227. 

* " When we attempt to consider bow the particular secretions of dif- 
ftrent species and tribes of plants are formed; how the same smi, the 
same atmosphere, should in a leaf of the vine or sorrel produce a wbole- 
•ame acid ; and in that of a spurge or manchiiieel a most virulent poi* 
■on } how sweet and nutritious herbano should grow among the acrid 
crowfoot and aconite ; we Qnd ourselvua unable to comprehend the ex- 
istence of such wonderf\il jMwers in so small and simple an organ as 
the leaf of a plant. The agency of the vital principlk alone can ac- 
count for these wonders."— 8lr J. Smith, Intr. p. 217 

t Sir J. Smith, in his Lectures, in 1794, stated, <* We (»nnot doubt that 
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AccompKshfng all these actions, the livinj^ principle 
mains with all these powers in its organized frame during 
the period that has been prescribed to it ; and leares its 
temporety abode and all animal life when that period ha* 
been fulfilled. Beyond this departare we cannot trace it* 
The plant is forsaken by it, and dissolTes into its material 
atoms ; btit the principle of life was not these, and therefbrv 
must be disposed of, distinct from them, according to those 
laws which the Creator appointed to attend its earthly 
death, when he first fixed the laws and place of its Uving 
existence. 

Besides these general actions, paitseular plants exeiC 
particular agencies. The stamina of the common barbeirf 
always contract if an insect or strange body touch them.* 
In dry soils, plants invariably shoot out towards those parts 
from which Uiey can derive the most nourishment.! *< Cu- 
cumbers and melons stretch out in long branches. If any 
of these, in shooting out, approach near a stone, they do not 
go on and touch it, but they stop short before they reach it» 
and then spread themselves round it.*'t This so much re- 
sembles instinct, perception, will, and judgment, that it 
Compels our reflection, and ought to induce some careful 
experiments to ascertain the nature of the phenomenon. ^ 

plants have a Uving principle capnble of being acted on by stimali. TbejT 
receive and search out from various substance* ttieir proper (bod, whien 
favours their development. The analogy between them and animals is 
great in this respect. Whatever they imbibe beyond the quantity ne> 
cessary for nutrition they exhstle by perspiration, just as anlmais in that 
way throw off their superfluities. Like anlma)«, they have their seero' 
tions, which appear in gavm and many productar, ^.Iiich are more ctuioos 
than the animal secretions.**— MS. Notes. 

*M; Gflppert found that prussic arid, alcohol, and ethers, and thtr 
metallic salts, destroyed, more or less rapidly, this irritability of ther 
stamina ; but that the narcsotic poisons had not this effect.— Boll. Univ. 

1830, p. 204. 

t Sir J. Smith, MS. Note.>-**Tfae roots of trees and plants wander ap 
and down, seeking fbr sustenance. We fVequently sec ttaero growing' 
on rocks, extending their roots, like sensitive beings, searchtag (br moist- 
are."— Knap*s Journal of a Naturalist, p. 380. 

X Smith, MS. Notes. 

^ Sir James added, " Here it is said, the plant shows a power of per- 
ceiving that the stone is near it, and of shunning it. Bat the truth Ur, 
these plants shoot towards the light, and are always in search of thai 
and of heat. A stone intercepts these, and occasions a want of them in 
thie parts very near it. These plants feel this wnnt, and tlierefbre gSf 
round where they can have both."— MS. lb. . . r. Bat, with deftrenev 
to Sir Jamas, Ibis explaaatlon does not remove tlM4UBealcy; At It sdD 
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The mimosas, and other sensitive plants, have that exquisite 
susceptibility, that delicate moveability, that an impression 
made in the most gentle manner on one of their leaflets is 
communicated in succession to all of them.* Spontaneous 
movements appear in another of this tribe, independent of 
any external stimulus, even of light, and only requiring a 
very wann, still atmosphere, to be performed in perfection, f 
A great number of leaves follow the sun in its course4 The 
stately annual sunflower, after following the sun all day» 
zetums after sunset to the east.^ The daisy and the tu^ 
close and open their flowers every evening and moming.U 
The motivity of the vital principle under the influence of 
heat is perceivable in many common plants.^ The nightly 

leaves te the plfoit the fhculty ofsearcbinf Tor light and beat, and of feel- 
ing the want of them, and of discerning what was the best thing to do 
to regain the possession of them, and of doing that best thing aeoord- 
ingly. Thus, though it does not perceive that a stone is near it, yet it 
feels that it is coming where there is no light and heat; it avoids, as if 
from its choice and will, going into such a place, and it forces its grow- 
ing fibres oot of their straight and natural direction, into an unnatural 
oefid, that must require much exertion to take, and it forms its fumre 
gvowth according to this necessity. Neither animal nor man could, in 
sneh a case, do more. Human judgment could add nothing, if in the 
plant, to what the plant, without our intellect, quietly performs. 

* *' Tt is in vain to attempt any mechanical solution of this pheno* 

menon." — Smith, 211 Nor will electrical agencies satisfactoiily 

explain it. 

f " The bedysarum girans :— Each leaf is temale ; and the small lateral 
^flets are frequently moving up and down, either equably or by jerks, 
without any uniformity or co-opetatlon among themselves. It is difficult 
to guess at the purpose which this singular action is designed to answM 
to the lOant itself."— Smith, p. 211. ' 

i *« A clover-field is a femiliar instance of this.**— Smith, 210. 

$"The nymphsea alba is truly described by Llnneus in his Flora 
Suecica, as closing its flowers in the afiernooa, and laymtt them down on 
tlie surftce of the water till morning, when it raises and expands them 
often, in a bright day, several inches above the water. I can speak t» 
this from my own knowledge." — Sir J. Smith, p. 333. 

If The daisy commonly folds up its florel leaves as the snn sets ; but I 
luve seen it repeatedly close before the sun was down. It usually 
wsits for hi» presence before it opens : if the day be cold, it remains 
closed, notwithstanding the light. These motions imply something Uk^ 
animal joints and fibres. 

IT Id bis lectures, Sir J. Smith stated~-"PI«its highly sensitive to 
ngfat are those of the leguminous or pea kind. They sd ways cIcmw up io 
Hm evening, and clasp their two upper surfsces together, presenting only 
their backs to the air. Flants of pinnated leaves, aa the tansy, axe 
mon sensible than (Itese to the eflfects of light. They fold up when 
Itgbt is too string ; as in the Tobiois, it produces the same efipct ss the 
wwit oCMcliU m Isavss «loss ujp appsjrently b«wufe they are recei^inf 
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^oiing of thtk leaves i* caliad by Libimbiu the deep of 
plants.* This phenomenon is another analogy to the ani- 
jnal natnre, whioh is increaaed by its acoonpanyi^g moce 
etirongly and prevalently the youthfol peiiod of the |dant ; 
•a yoang.anini^s» like childhood, fequire mora slumbering 
vest thatraiatare life.t It is not a less remarkable ezertioii 
of dns ittculty, that the leaves of the flowers often close in 
rain, to keep their prodneing organs from being injured by 
iut Other phenomena evince actions of the fiving principie, 
in which no mateiial cause at the time is perceptible.^ 
From all tfacee fects we infer, that plants have been 



too much. So they do if a hot iron be brought near them. They 
tract, as if to avoid the hest. Sensitive planta, and those of the ozalb 
lent, are so sensitive, that the least motion, even a breath of air, wiU 
make them close."— MS. Notes. 

* " He has written a dissertation upon it in his Amsnitstes Aca4 
which is very cartoos, as ail his physiological dissertatioDs arB.*-> 
ib.UB, 

t " It appears that this folding up arises flrom the cessation of the oott- 
strain! in wluch light keeps them. This may l>e as useful to them as 
test to animals. So young plants require more sleep than the older. — 
Old leaves are almost insensible in this respect, and do not close. So 
when plants possess any irciiability, it is more evident in the yoang 
than in the aged ones. In those plants which have a serpoiline motion, 
this is most visible in the young ones. The old scarcely show it."— . 
tb. MS. 

:( " To a circuRMtaace of this kmd Ltnnasas was first indebted for tab 
discovery of the sleep of plants. He bad a new species of lotus, aad 
being pleased with seeing its red flowers, he went one night to have th^ 
gratification lo look at tfaiem, and was much concerned to see that all ite 
fofwers were fone. His admired beauties baddisMP^a'Ml. Kelttiiiinf 
to it the next day, he was astonished to behold them again, just as 
before. He then found that the leaves, by closing at night, had com- 
plelely hidden theflowers.**— Sir J. Smith's MS. Nsces. 

$ Maipighi aArms that he saw a spoMsaisous mofkm in Ibe tfitti. 
masels of a plant. His aeeuraey of observation and sutement entitle 
this to be remembered, though others have not notified it. Mr. Knight 
shows that plants acfttire habits with regard to heat, which prove their 
vitality.— Phil. Trans. 1801, p. 343. " A/orced peaoh-tree wid, in the 
fidlowing season, expand its buds premi^rely in the open air, ssss 10 
expose them to inevitable destruction.'* — Smith, 91. 

Some plants actually generate heat in tbamselves, like snimak. ht^ 
marctc states, that in the common arum malcQlatnoK ihe llewer, at a 
^lain period of its fiowthy is Cmt a few hoars so hot as to seem banMOg. 
Flore FraAc iii. p. 0d6. Seoneblsr discovered that the heat began when 
the sheath was about to open ; and was perceptible flNr ai|^t hoon^ 
worn the afterttoon to midnirht. It was seven degrees of Reaumul^ 

scale cUtove the heat of the air.''— Smith^dS *' The powder in tbs 

thecsB of the club-moss tribe is highly iniammAlet and employs4 in the 
maaufhcture of fiteworks."— Linds. Nat. Syst^317. 

O 
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created on the system of haying a living principle withia 
them, capable of producing these various results. This 
principle is not their material organiz^on, because this, 
when they die, like the animal body on a sudden death, sut^- 
sists in all its completeness at that moment, and. yet it can 
no longer perform any of the functions of its life. • It is also 
somethiag different from heat, Ught, and electricity, which 
can act upon its frame while it abides there, because neither 
of these aerial fluids can supply its place or do its offices 
after its departure. It is distmguished from its own and 
from all inorganic matter by its peculiar power, which life 
possesses in both plants and animals, of counteracting the 
laws of chymical affinity while it is in the organic frame, 
although these begin to operate irresistibly as soon as it has 
retired.* 

Vegetable life resembles nothing known in nature btit 
animal life, £uid with this it has a striking analogy. Many 
of their functional operations we have noticed to be ahke ; 
and these, in both, require the presence and co-operation of 
their living principle, and cease in both when that is with- 
drawn. 

Its presence and activity first appear in the germination 
of the seed or bud, as they do in the animal egg under the 
warmth of incubation. In plants germination seems to 
have a specific and regular terra of germination in each par- 
ticular species.f But though cold represses it, yet this re- 
pression only causes it in the regions of frost and snow to 
spring up, as soon as the brief season of heat occurs, with 

* Homboldt remarked this law, by which no vegetable suffbra pntre- 
fot^ion or decompositioo in any part until its living principle has retired 
firom it : then a leaf changes, and a flower decays, and a branch witben, 
but not till life has left that part. 

t Adamaon has given this table of the periods in which the IbUowing 
seeds germinate after being sown : — 



Wheat; millet 1 day. 

Spinach; beans: mustard 3 days. 

Lettuce ; aniseed 4 — 

Mrion; cucumber; cress 5 — 

Radish; beetroot 6 — 

Barley.. 7 — 



Purelain 9 days. 

Cabbage 10 — 

Hystop 30 — 

Parsley .40or60 — 

Almond ; chestnut ; peach 1 year. 
Rose; hawthorn; fllbert.Syears. 



By steeping the seed in the chlorine gas, the process was hastened w 
(ress-seed then began its germination in 32 houre. Achard found 
that they would not grow if becerogeneoos hydrogen gas.— Load. 
Hoc. IvS. 
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tt, rapidity which the temperate climates do not experience.* 
It can lie dormant without expiring in some species, when 
it seemed to have forsaken them.t 

This living principle has the singular property of remain- 
ing donnaht and inert for years or ages, without therefore 
ceasing to exist. We all know that seeds may be kept a 
long while unsown, and yet grow whenever planted m a 
suited soil. This, again, is like animals who have been 
found enclosed in trees^^md yet have revived. When plants 
are buried in the ground to a greater depth than is natural 
to them for their proper growth, they do not vegetate ; but 
they do not therefore die : they retain their power of vege- 
tation to an unlimited period ; and when, by any accident, 
brought so near the surface as to suit (heir evolution, they 
begin immediately to grow.^ Ground that has not been 
disturbed for some hundred years, on beinff ploughed or 
tamed np tor any considerable depth, has frequently sur- 
prised the cultivator by the appearance of plants which he 
never sowed,^ and often which were then unknown to tlM 
country. This has arisen irom ancient seeds becoming 
deeply covered, and there remaining inert, but yet retaining 
their principle of life. This principle has been ascertaiuea 
to be capaUe of existing in this latent state for above two 
thousand years unextinguished, and springing again into 

* A Lapland and Siberian yew exhibits remarkably rapid vegetatfaHi, 
beginning and Aruiting in a single month; thus— 

July 1. — Snow gone. 

9. — Fields quite green. 

17.— Plants at Aill growth. 

25.— Ditto in flower 
Aug. 2.— Frnit ripe. 

18. — Snow. 

And from that time snow and ice to the 23d of June, when they begin 
to melt. 

t Thus mosses "Are extremely tenacious (tf lift; and t^Ur bein^ 
long dried, easily recover their health and Tigour by moisture. Their 
beautitlil structure cannot be too much admired.*'— Sir J. Smith, Intr. 4nb 

X ^ If the ground in old established botanic gardens be dug mueh 
deeper than ordinary, it firequently happens that species which hare 
been long lost are recovered, from their seeds being latent in the stdl."— 
i». 94. 

$ ** A field tlmt was thus ploughed up near Dunkeld, aAer a period of 
forty years' rest, yielded a considerable blade of black oats without sow- 
ing. It could have been only from the plough's bringing up to the sur- 
face seeds that had been formerly too deeply lodged for germinatioa>»— 
Loud. Eancye. Gwd. 194. » 
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active vegetation as soon as planted in a congenial ami.* 
It even remains unimpaired in bKghted com, and will grow 
from that as vigorously as irom the perfect 8eed.t Bat yet, 
although thus abiding in vitality in its dormant state lor an 
indefinite length of time, such is its delicacy of existenot 
when onee roused into its living action, that it perishes for 
ever if it be prevented from continuing its growth.^ 

This living principle can subsist in all its reproductive 
power in fi^it-trees jfrom one to 4wo centuries,^ and in 
others for many more.H Some of the poisons affect the ao* 
tivity of this principle, though they do not destroy it.ir 

But ahhottgh we can observe these effects, we do not 
know what vegetable Bfe really is. We can discern it to 
be something distinct and different fiom all the known 
material agencies of nature. These csn excite and afieet 
and assist the agency, but cannot without it do' what H 
does, nor be what it is. We are therefore authorized to 
deem it a peculiar sui generis principle, as distinct in plants 
from their material laws and substance as life and instinet 
are in animals. 

It is afTeetible or can be influenced by light, in its stem^ 
leaf, and flower. It turns to this the upper surface of its 
leaves, and if they be forcibly turned from it they will 

* At the Royal Institution in 1830, Mr. HoultcAi prodoced a bulbous 
root, which bad been discovered in the hand of an Egyptian Ruimnny, 
where U had remained above two thousand vears. On exposure to the 
atmosphere it germinated, and when planted in earth it grew with great 
rapidity.— Jour. Roy. Instit. No. 1. 

t Sir Joseph Banks, in 1809, sowed eighty grains of the most blighted 
wheat in pots, in a hot-house, and had seventy-two healthful plants. 

t " Those who convey seeds from distant ooontries should be ia- 
Btructed to keep them dry ; for if they n^^ve any damp, sufficient to 
cause an attempt at vegetation, they then necessarily die, because the 
process, as they are situated, cannot go on."— Smith's Introd. M. 

$ An apricot-tree one hundred and twenty yeara old, was bearing iVuil 
sofllelent for any (hRiiIy.-~Life of L. Karnes, vol. ii. p. 73. Pear-trees 
planted in the time of King William were, by gradual paring away the 
old wood and bark, covering the garden walls with new branches and 
faef^uit in 1807.-~Smith, Intr. p. 29. 

II A yew-tree was in existence at Peronoe, in Picardy, in 1790, which 
was mentioned in the original charter for building the church in 034. — 

Journ. of Science, No. 40, p. 412 The most viral iiarts of the stem 

at a tree are thougiu to be the innermost layers of the berk, and the onter- 
most layers of the wood.— Quart. Journ. Agric. 

V Thus sensitive plants lose their power of contracting, if laurel- 
water, opiom, or nux vomica be applied. So they contract fVom cain* 
plUHr, ana do not dilate again.— Quart. Journ. Science^ v<d. ix. p. 808. 
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gradually revert back. Heat alone will not produce thu 
effect.* Many dose their flowers, and others droop their 
leaTes, when the ii^ht departs, as if to take their sleep ;t 
mnA e^wnd them iu the morning, at Tarious hoars, accord- 
ing to their species.^ But this does not depend upon the 
sun ; it is more like the roosting of fowls.^ Some flowers 
follow the path of the sun. The ripe ears of com, in a 
whole field, will be found during the daylight to incliue to 
the south, Uiough they return to a different position at 
light. Warmth has a perceptible effect in raisinff the 
pnnciple of life to its germinating and floral action. Hence 
a nuld winter will cause it to anticipate its Temal efflores- 
cence. Some plants also discover a peculiar susceptibility 
of atmospherical agencies, probably to electrical influences, 
which science has not yet elucidated.il The motions of 
the moving plants are as yet not at all accounted for.lT 

m 

* Bminet placed schm plants In a heated stove ; yet tbe stems did noC 
incline to the side of the greatest heat, bat to a small opening of the 

stove, ftom which some rays flrom the burning fluid issued Sir J. 

Smith, in his lectures, stated, " It is an invariable drcumstanoe, that 
plants always turn their stem and leaves to the light, not towards the 
air. If in a hot-bouse, the door of which is left open, we shall yet 
always And them inclining to that side where the light is, let the air 
come in whence it may."— MS. Note. «_ . ^ 

t This may be seen in the daisy and the eonvol vuhu. The leaflets of 
the mimosa fold themselves up along their common foot-stalk. Flkiy 
and Theophrastus mention the lotus of tbe Euphrates as sinking below 
the water at night, to rise above it, and expand its blossom as the sun 
returns.— SmHh, p. 3S3, 334. 

t Flowers of plants removed from a hotter to a colder cltanate dis- 
close their lowers at a later hour. Thus, that which opens in Senegal 
at six will not unfold in Prance and England till eight or nine, and in 
Sweden not till ten ; and the flower that does not open in Aftica tiU 
noon, or later, will not open in England at all. 

$ The convolvulus minor in our garden folded up its corolla in August 
at four in the afternoon, though the sun did not set till near eight. Tt 
opened in the morning gradually about two hours after the sun had risen. 

n If the Siberian sowthistle shuts at night, the ensuing day will be 
fine : if it opens, it will be cloudy and rainy. If tbe African marigold 
continues shut after seven in the morning, rain is at hand. The convol- 
vulus arvensis, calendula fluvialis, and the anagallis arvensis, or poor 
man's weather-glass, close on the approach of rain.— L. Enc. 231. 

IT Mohl gives the anatomy of the sarmentaceous plants, and says, 
*' Most of them turn to the left, and this direction is not owing to the 
action of light, or to the appui. This motion of the vrilles docs not 
arise ft-om spiral vessels, but from tbe irritability of their cellular tissue. 
In their revolving, the vrilles turn equally every way. But the stigma 
only move from below upwards, and always in one detemunate way."*- 
BolL Univ. 1830, p. 261. ^ 

02 
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It is also one of the laws on which the vegetable argani- 
zation has been constructed, that its living ponciple obaU 
be separable frcMn it, and shall depart from it, just m m 
man and brute. Here again specific ordainmeoi visiblj 
appears. Each has its appointed period of duration pe»* 
culiar to its species, and dies when that has been reached* 
Thus, some are only a^uals, and do not survive the year ; 
others are biennials, or grow up in one year and die in the 
next ; while others are perennials, or last for many years, 
reviving every spring. The chaifef es which take place on 
the substance of the firmest tree, when its living principle 
has left it, attest the reality and power of this energetis 
agent, which, while it abides in its organization, reeiste 
and prevents such a material dissolution.* 



LETTER VII. 



7%£ local Cneatton and gradtuU Difftui(m<^Plant9^Tke fossil Traeea 
€md Remams of ancierU Plants in the tubterrarucm Strata>~-Thsiir 
Indications of the primeval State and Vegetation ^the BarVu 

When the command was issued for the vegetable king* 
dom to arise, the whole of its numerous races ^ther ap- 
peared simultaneously in every part of the globe, in imm^ 
diate diffusion and completion ; or they emerged on such 
particular portions only of the surface as sufficed for the 
production of every species ; and from these primitive lo- 
calities were disseminated gradually and succfessively over 
the rest of the earth. The sacred record does not de- 
cide or elucidate this point. It has preserved the man- 

* " When life is extinguished, nature hastens the decomposition. The 
surfhceof the tree is overrun with lichens and mosses, which attract 
and retain the moisture; the empty pores imbibe it; and putrefacUoa 
follows. The tribes of fungi which flourish on decaying wood then 
accelerate its corruption. Beetles and caterpillars take up their abodf^ 
under the bark, and bore innumecable holes in the substance. Wood- 

EeckerS, in search of insects, pierce it more deeply, and excavate large 
ollows, in which they place their nnsts. Frost, rain, and heat assist, 
till the whole mass crumbles away, and dissolves into a rich moold."--^ 
Oonvers. on Botany, p. 305. 
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date for their general creation, and deehiTed ito ftittlment, 
but has not described the manner or the extent of the flnt 
fortnation. Satisfied with asserting that all plants were 
the special and appointed creation of the same God who 
made the rest of our globe and the stany orbs which sa^ 
round as, it leaves the chronology of every local vegetation 
to be investigated and ascertained by human inquiry and 
patient consideration. 

If we consult our historical and geographical communi- 
cations on this subject, we find that the vegetation of many 
countries which have been examined, and of all newly- 
formed islands that have lately arisen, has been, and still 
continues to bo^ a progressive process ; and we may trace 
it oursdves on many places near our domestic residence. 
We see the lichen class arise as their minute seeds de- 
scend ', and decay and reappear fnnn new germinal matter, 
till they have formed enough of vegetable substance for the 
sporales of the mosses, which at their seasons of firoctifi- 
cation float extensively in the atmosphere, to fix on and to 
grow firom. These mosses in like manner vegetate and 
decay, and on their decayed remains a new vegetation of 
the same sort springs up, in like manner to die ^id become 
a thicker mould for the passing seeds of other plants to 
find sufficient for their germination.* Every year thus 
produces a new bed of vegetable matter, which is frequented 
by the seette of new plants, and* in time, of trees, as those 
various causes which we have in a preceding Letter enu- 
merated bring them to the spot.t Thus, in the course 
of a few years, every new coral island that is made by its 
petty architects, and every volcanic one that arises in 
the sea, become, in no long time, covered with plants aild 
tree84 

* Tills prooeM may be noticed oo rooOi, and in put on {lalhiirii. only 
tbe tattw being perpendicular, the new aeeda do not sufficteotly talea 
GO them, but drop off to the ground. It may be seen moreeleaiiy on 
Inclined tiling ; and partly on the common roofa. There, if tbe export* 
meot be made, and be pBlientty watched for a few yean, the progrea- 
aien will be distinctly seen. I have found rooaaea arise upon tbe do- 
e^lng lichens, and new moSaea, of a thicker foliage, grow apnn the dead 
laatter of tbe ibrmer ones : and the g r asse o afterward appear, as asoa 
as the decayed remains has become asi^bneot aoil Ktr their germination. 

tSeebefore, p. 133-126. 

t See befens p. 1S3, Note[*].— M. Bennett, who has deaeribad his ro- 
seat visit to savexal Polyoesiaa islands, has thns poticsd this pw oiis m 
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Ab vegetation has thos diMeminated itmlf in our own 
erperience frcon country to country, and still continues to 
do so from places where it abounds to every new sur&ce 
in which it u deficient, it seems to be a reasonable pre- 
sumption, that at the epoch of its creation some sinuiar 
system was adopted for its diffusion. In the appointed 
spot, in the Garden of £den and in its vicinity^ on the 
suited soils, all the families of the botanical kingdom may 
have simultaneously appeared as soon as the order for 
their production was expressed. All the previous prepara- 
tions having been made, they would emerge simultaneously 
to the command. One large district, or idand, with moun^* 
tain, hill, marsh, heath, and valley, would have been quite 
sufficient for the primeval evolution of a sufficient number 
of every species. In this space, with those differences in 
the nature and elevation of the surface, all the known 
classes of vegetation might germinate and grow. Such a 
region appears now in one smgle island within the torrid 
zone, where both the alpine and the equatorial herbs and 
trees have been observed and discriminated by the scientific 
botanist.* 

oae of the Caroline gfoap : " A small low island, a mile and a balf in 
civeumftrence, it is corered with eocoanat-trees, in various stages of 
growth, with other trees and shruhs. This island may be coniddeTed 
as the SKcoND stage of the Ibrmation of a coral island. The minute 
loophytes first cause the coral to rise above the surfhce of the ocean, and 
to form a barrier which resists the Airy of the waves. On this sand 
gradually collects ; and the reef becomes the resort of aquatic birds. A. 
mould gradually collects fVom the dung of birds, and fVom the decompo* 
sition of vegetables or animals, which may by chance be thrown on it. 
Then a coeoanut (its rough outer coat protecting the germ, and render* 
ing it impervious to the salt-waier), borne by the current flrom another 
island, is thrown on the beach, where, exposed to the sea air, it vege- 
tates and propagates its species. This is so prolific, tbat one IVoit-bear> 
Ing tree would soon cover an island. Other seeds also, rendered imper- 
vious to the water by their dense coats, ara borne by the current. Birds, 
or casual visiters, may add others ; and thus in the coarse of time a 
VBRDA.NT island is produced."— Un. Serv. Joum. Oct. 1831. 
* Humboldt had remarked, that there is now upon the earth a geo- 

nhical distribution of plants, according to its various climates, which 
istinguishes into so many zones of vegetation, from the fh»en pole 
to the equator. When he visited the mountainous island of Tenerijflfb, 
be perceived that its various heights, whitih, as in all mountains, ate 
colder as the elevation increases, exhibited corresponding diflbrences 
both of plants and temperature, which he divided into Ave zones, each 
deariy marked by their respective vegetations. This fhct shows, that 
•t their primsval creation, one district on the earth that vras warm 
euevf h at its surfhos, and had mooniains which rose h1^ snoagh to 
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Fiom audi sn efigiBaluftg lefioB u tlds,ths vanoiu 
plants, if left to the operation of their respectWe qualities 
and of the Datoral afenciee, whieb in the eetabliahed conne 
of thing* are grraiiaaily aeting upon then, wonld be pro* 
greasively diMeminated into every other eouniryt aocorainf 
80 ita various localities should be adapted to receive them. 
Few, if any, plants aie strictly confined to any one son* 
or latitude on the earth. AU. may grow everywhere,* 
although in some MHis and climatee they will ^icad more 
namerously and grow UKffe hixurianUy than elaewhere.t 
It has been observed of the rocky places, where only the 
lower «ind smallef claases ef vegetable natnre can subsist, 
that the seminal particles do not settle and spring op firoaa 
seme, but yet will evolve in others. But each, as it €oata 
along the ever-moving hreese, selects, as it were, its own 
sttit(Ml bed of nutrition, and there uniUds its effloieacence 



have a polar climate at their eummii, was capable oTcontaiBinit aU the 
diTersitiea of vrgelation that we know of. Hamboldt tlUM diatinguialiid 
the plants at the different heights of Teneriflh :— 

I. The UNW of vtHeSj whieh extenda to 1500 feet above the level of 
theaea. 

Here are many tropioal prodQction8,-^the dofc-trea, the plantamf tiia 
sugar- ciu\e, the Indian ^g^ the clbv«-tree, mingled with the fynlt-trees 
of Europe. 

Here also the culture of the bread-enait trees of Otaheite, the einna^ 
men-tree or the Moluccas, the cqffee-tree of Arabia, ai^ the coooo-irea 
of the PaciflCjhas been tri^ with success. 

II. The aone oTltnttett eii4>raeee the woody parts of the island. 
Qak9, cheatnutty wkh a great mmbor of beanHful eur gne u My tnwm 

the hills which lead to (he volcaAo. 

m. At 9900 feet above the sea Is that cone which is occupied by a vaal 
Ibrest of pines. 

IV. and V. are covered with atpiru hroom^ and herbaoeons plants, 
occupying heights equal to the most iflaccessible summits of the Py- 
renees. — Hist. Marit. Discov. vol. iii. p. 290. 

* The result of Humboldl's inquiries as to the geographical distribu- 
tion of tbe nwnocotyiedoDs iaiplies this ftet; fbr he reckons that they 
form one-sixth of the flowering plants in the equinoctial regions ; one- 
Iburth of those in the temperate zone ; and nearly one-third towards the 
polar circle. Thus they are Id all cUmaicB, but in dillbreat proporttons 
ID each. 

t Thus, according to one enunierati<Hi, Italy is poor in eryptogamias. 
but is the country of leguminous plants; as England la of messes; and 
Scandinavia of lichens. TM rushes, grasses, and eyperaoeie abound 
in North Germany and Holland : the labiatas and corymbiflnw, in Frantw 
and Spain ; and the ranuncttiacev, pedienlares, saxlfhifea, and erad- 

fem, m Savoy and Switserland.— Bull. Univ. 1989, p. ^1 All theas 

countries have some of each ; bat the diflfereat classes floaiish nsirs 
sbundantly in some regioos tbsn in the others. 
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and produces its successor.* Aqueous plants would in like 
manner arise, as their seeds were wafted to watery places. 
And in this way vegetation may have originally spread 
from the district where it was flourishing, to those which 
it had not before reached. This progressive diffusion 
would journey far beyond the disseminating process of 
animals or man, and would so far precede them, that long 
before they could extend their dispersing colonies around, 
the earth would bb everywhere abundantly clothed with 
all that either could require. We infer that this was the 
primitive mode in which vegetation was spread over the 
earth, beeanse we know that the largest portion of the 
herbs and trees which any nation now possesses has been 
thus successively introduced. We can trace the chronology, 
and date the origin, of no small part of our own insular 
vegetation ; as we can of several of our fish and animeds. 
From what we know to have thus taken place in the later 
ages of the world, we reason up to what most probably 
occurred in its primordial times. In this diffusing process, 
the most diffusible would be the first, and the most univer- 
sally diffused ; and this truth explains the fact, why the 
cryptogamis are in many places, both antediluvian as 
well as postdiluvian, found to have been the original vege- 
tation. 

As far as we can reason from existing phenomena, it 
would appear that vegetables do not grow upon any thing but 
vegetable matter, except the simplest cryptogamias, which 
be^n the curious process on bare rocks or mineral earth, 
and, by their decay, provide the first nutritive mould on 
which other seeds germinate. All plants have the property 
of adding^ to their organization carbonaceous matter. 
Whether they make it by some ui^mown process of their 
living principle, or separate it from the atmosphere, it is 

*In M. de Brebisson'a Memoir on the Vegetation of Lower Nor- 
mandy, it is remarlced, that the mineralogical nature of the soil exerciiies 
an influence on the geographical distribation of plants. The cryptoga- 
ms particularly appear to prefer Individual species of rocks. In the 
secondary fbrmations he observed a number of plants that were never 
found in the more ancient earths. It is generally believed that the num- 
ber of the alga is less considerable in the secondary rocks than in the 
anteriorones. The thalaniophytes florid^es seem to have preferred the 
ealcarious ones ; while the flicac6es abound on the submerged granite 
of the latent ones.—Femss. Boll. Univ. 1889, p. M 
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oeitain thai tiieir subiUiioe while the j live, and theb le- 
mains when they die, largely contain it. Thus every de* 
cayed vegetable leaves a carbonaceoua mould for the notfi« 
tion and siowth of new ones.* 

It is ue appointed nature of Udiena to evolve their 
vegetation without a previous vegetable b4h1 ; and thus to 
commence the formation and deposits of the partides of car- 
bon, which are the food that all roots seek and imbibe ;t but 
all plants, exceptinj^ those which can thus grow on the ban 
mineral rock, require a provided bed of vegetable matter 
linr Uieir seeds to grow in, which is by this process gradually 
obtained. The whole surfiu^ of the earth, that is not a 
sandy desert or a denuded rock of stone, has by these 
means become covered with layers of vegetable matter, in 
the successive additions of nearly 60S) years. Every 
spring a new growth of plants, in their various classes^ 
arises around us, and decays every autumn. Their annual 
remains then falling and decomposing, mingle with the 
earth they sprouted from, and thereby increase its power of 
nourishing new ones. The warmer the climate, the leas 
need appears for the simpler ones to precede, if there be 
aerial cwrbon or matier enough to give them the nutrition 
they requirct But in all regions, the mosses, grasses, 
herbs, and leaves, and decomposing bark and wood, have 
been every season laying their decompounded matter in suc- 
cessive strata on the general soil, till earth has become 
strewed with the vegetable ruins and riches of almost sixty 
oenturies. In proportion as this accumulation has increased, 

* Saussare conceived that his experiments proved that plants, during 
tlieir growth, aoqoira an additional qaantlty of carbon .—Rech. p. 50-5S. 
<*Tbe conjmned evidence of tbe experiniente of Braconnot, Shrader, and 
Emhor seems to prove very clearly that we cannot account for the in- 
troduction of tbe constituents oT vegetables from the aoil or water witb 
which they are in contact." — Bostock*s Pbys. vol. ii. p. 388. 

t Pulvemlent lichens are the first plants that clothe the bare rocks 
of newly-formed islands in the midst of the ocean. Foliaccous lichens 
fUlow these, and then mosses and hepatic9. The same species seem to 
be foand in many diflbrent parts of the world. Thus the lichens of 
North America differ little flnom those of Earope.— Linds. N. 8. 333. 
Two of the hepatio« wera flumd in Melville Island, in tbe north polar 
ocean. 

X Hnmboldt remarks,—'' It is not in general by mosses and Uehens 
that vegetation begins in tbe coantries near the tropics. In the Canary 
Islands, 8» well as in Guinea and in the loeky coasts of Pern, the flrsc 
vegetables that prapsre the mould ftr otlMtssn tlw saeoatoac irtsats.**— 
MnuMOnf oesg. ess Flantes* 
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tlie floii ef every- eotmtry has become more fertile ; and^htf 
feet otreagthens the eupposition, lliat the Tegietiitiaii of 
•Tery country hae progresiiTely advanced in the rnoki* 
plicity of its specieSi according as its organic mould became 
thiis every year mom and more enlarged and fitted to re- 
ceive and nurture the more important plants. Only planto 
wkh short roots can grow on a scanty soil. Its quantity 
of vegetable mould must be augmented, before trees with 
deeper roots can largely grow, or permanently abide. Th^ 
will germinate on almost any portion of such matter, b«^ 
soon perish if the earth be not sufficient f<»r their increasing 
developmenit. Hence it appears most probable that the first 
miraculoos production of vegetation was Ihnited to such a 
locality as would admk of alfits species to appe^; and tfast 
from this commencing nursery, it was gradually disseminated 
from region to region, according to the laws and qualities oif 
each individual species. The simpler cryptogiunias, the 
lidiens and mosses, would diffuse tfaemselTCs on the barrel 
rocks and mineral surface, to begin the first layers of carbcma* 
ceous matter. The simple fern tribes would find in this suA* 
cicnt nourishment for their evolution. Their remains would 
enaUe the floating seeds of the grasses to find a congemai 
bed for their rapid growth ; and their decay would so en- 
rich the organic mould, that deeper-rooted plants would fknd 
a pfroper bed for their nutrition, and by theii^ mnltiplieatioii 
and decay enisle the larger trees to grow ; and as theit 
falling leaves augmented the accumuleSion of the notritivie 
matter, forests of ev>ery magnitude would flourish upon it.* 

* Dr. Johnston nientlona of' tbe ash, that its winged seeds are so 
readily borne about by the winds, (bat no tree is so oden met with in 
ruins and upon ancient walls. It insinuates its roots far into tbe 
crevices of these ^d buildings. In like manner it fastens upon loose 

slaty rocks, and aoonis tbem with its verdure.— Flora of Berwick 

The plane has also wings ; likewise the pine, though shorter 

" 'J'hose of the cypha, dandelion, and most of the pappous kind, have long 
and numerous feathers, by which they are wafted every way."— CSxew. 
Anat. p. 199. 

Theophrastus noticed the distant conveyance of seeds by birds.->-PIant. 
I. S, c. 94.— And Pliny observes that the miseekoe was pleated by Utsnr 
on trees, conceiving that its growing powers were increased by having 

been m the aaiiual boUy.-4>. 16,e. 44 Taverai^r remarked that 

birds Aom other islands swaHowed the ripe natmeg, bat (brew it up 
before digested, wtaeit it tosk root and prsdooed a tiee that would thrive 
better (V-em ib«fa than If planied by teanan hands. Tbev^mt nentioaa 
the same Act The Dutch were so avaflsef tim MSflofa «r than 
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Watei>-pl«its are, by the pccnliar nature of their ■eminal 
prodace, by deereea spiead along the rocks and ehores of 
the ocean.* They form a distinct class of vegetation^ which 
grows on the maritime localities to which it is most ap* 
propr!ated.t As on hmd, so at sea, some places are mora 
adapted to one species of plants than to oCherB4 Her^ 
also^ tempeiatmre affects them ; for in those now grow- 
ing on the coast of France Tariatimis occar in their 
evolution, corresponding with the season in which they 
appear.^ 

We do not know, nor can we now with decided certainty 
determine, what was the precise state of the anriace of tba 
earth when the command was given for vegetation to arise. 
We cannot now dearly ascertain whether the whole mass 
remained that globnlar level which its primeval rotation 
would cause its upper and external fluidity to assume, or 
whether the mountains arose from its abysses before vego- 
tation began. On these points geologers have not yet 
agreed. But we may be sure that every plant which was 
then ordained to come forth ajipeared in its stated plaee» 

tefhered planters as to make its eapiial crime for anyone to kill thsm 
— Derham'9. Phys. Tbeol. p. 42fi, 437. 

« Dr. Sloane remarka or the Tuci, that the membrane which contains 
their seed or spornles ** breaking, ieaveth the seed to fknu'ap and dowa 
with the wares. 'I his, coming near stones ur any solid foundation by 
means of a mucilage it carries with it, sticlts to them, and shoots Torth 
IffTulaB with branches ; and in time comes to its perfbction and magni- 
tBde-^—Voyage to Jamaica, p. 90. 

t The marine plani« .M. Laaioresx terms thalsssiopbytea, parauijif 
the French plan of taking their scientific nomenclature (irvm the Greek. 
His essay on these has been said to have made an epoch in afgology. 
Linnsus had seen only three Idnds of these— Aid, conr«^a8,and ulves, 
—but Lamorenx has showff tliat they have several natural ftmilies ; as 
in the phanerogamous vegetables. He proves that the hydrophytes have 
a more complicated anatomy than had been known. lie divides them 
into the six fomilies mentioned iMfbre.— Note to p. 19B. 

t Lamorenx has remarked that the basin of tlie Atlantic to 4lfP north 
lat. has a marked vegetation ; so has the west sea of the Indies, com- 
prising mo.st of the Gulf of Mexico; likewise the east coast of Sontb 
America ; the Indian Ocean and its gulfs ; and the shores of New-H<rf> 
land and the adjaoem isles. The Mediterranean baa also a vegetation 
peculiar to itself, and extending to the Black Sea. Although Alexandria 
/ and the coast of Syria be geographically near that of Suez and the Red 

Sea, yet their marine plants differ in species.— Bnll. Cniv. 1890, p. 103. 

$"Alge are there in- the greatest abundance during the aumnMr 
months ; especially in strong heats. The temperature of the water, 
varying with the depth, has a corresponding action ou the marine veg»> 

P 
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and in such proportions and successions as would matt 
efiectualiy redize their Creator's intentions. 

This is the correct and rational position of the subject ; 
the philosophical certainty on which we may repose the 
satisfied judgment. Whether the primeval creation of vege- 
tation was its instantaneous and universal diffusion over all 
the globe, or the emergence of it only on so much of the 
surface as would allow every species to appear, with a 
subsequent dissemination of it to every other part by 
gradual succession, still we may be sure that the same re* 
suits would occur on either system. If the first formation 
were immediate and general, it would be but an instan- 
taneous production of the same effects as the progres- 
sive diffusion would occasion. No spot could or would 
have the whole body of all plants upon it, but every 
place would have only its suited vegetation, whether imme- 
diately or graduaL The marsh and the seashore and 
the bed of the ocean would protrude those of the watery 
species ; the rock would retain the lichen ; the barren soils 
would receive the heath or the thistle ; the valley would 
cherish those that suit the vale ; and the mountain possess 
such as flourish best on elevs^ed regions, as trees would 
arise in the localities fittest for their production. Each 
district would have at first what would grow best upon it, 
and all would begin the disseminating process as soon as 
their reproductive systems came into action. Diffusion is 
the law, and must have been in constant operation firom the 
first period of their being.' Those parts which had only 
the minor species of plants would have those of the higher 
classes, as soon as sufficient seasons and their decayed 
foliage had prepared a soil adapted to the germination of 
their arriving seeds. Whatever was brought or wafted 
would vegetate only there where it found a mould fitted for 
its nature ; and thus, within a century after its creation, the 
surface of the earth would be in the same state as to its 
herbage and forests, whether they originated from a par- 
ticular Ibcality or from a universal formation. 

It may be inferred from these considerations, that there 
is no occasion to indulge in the extravagant conjecture that 
the whole globe was for countless ages occupied only by 
plants. They would precede animals in all countries, be- 
cause they diffuse themselves much more rapidly. No 
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^admped out-travels the wind. No bird can reach distant 
islands, continents, or mountains faster than the never- 
tiring breeze. Nothing living multiplies more profusely 
and quickly than many of the botanic races. Hence it is 
natural that in our fossil remains vegetation should often 
Se discerned where no traces of animal life occur ; and it is 
;iot less BO that it should have pervaded, more or less, every 
region of our globe, capable of habitation, at an early 
period after the creation. 

The organic relics of our rocky masses correspond with 
the preccwiing observations, or are not inconsistent with 
them : and to these, which are the only real evidences we 
possess of the primeval vegetation of our earth, let us now 
direct our attention. 

The rocky masses which constitute the crust or upper 
and external substance of our earth, display a visible suc- 
cession and orderly formation. They lie, if viewed in their 
depth, above and below each other, although the lower are also 
found in some parts to rise up and form the mountains, as 
if they had been elevated from below ; evincing thereby an 
abruption, an emergency from a subterraneous position, and 
great concussion and dislocation.* These are the rocks of 
ue granite class, which are allowed to have been primordial, 
and to have issued upward from the inner substance of the 
earth, t The next masses of rocks, the lowest of all known 
except the granite, are also placed among the primitive for- 
mations. The gneiss is the most prominent of these,t and 

*" Tbe small pert of the bark of the f]obe wtaicb we sre scqnalDted 
with ia composed of different mineral substances^ which, considered in 
their mass, constitute rocks ; some homogeneous ; some visibly hete- 
logeneotts. The heterogeneity is not niilimited in the number, disposi- 
tion, and relation of the parts. On the contrary, it shows in these a 
constancy which indicates ttiat certain laws have governed these asso- 
ciations." 

** The differenoes, and especially their organic remaitis, prove, as M. 
Cuvier remarks, that (he bark of the earth was not made by a single 
cast ; bat that the parts which compose it have been successively forimd 
or deposited."— Al. Brongniart. Struct, du Globe, p. 1. 

t ** Granite shows itself from the greatest known depths to an deva- 
tU>n of above 1200 yards above the level of tbe sea ; flrom below the 
gneiss to the gypseous red sandstone; and in vast dikes, in many 
countries"— Al. Brong. ib. 338, 339. 

t The ONK188 rocks are ** one of the formations most abundantly spread 
over the globe. Some entire countries are almost wholly fbrmed of it. 
It is the most ancient stratifled rock ; below which exist masses that are 
unknown on rocks not stratified. The summit of the SiinploD, and most 
of the rocks of Sweden are fhnned of it."— A. 390, 331, 83& 
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all of this class were spread and arranged bef<^e an;" veg^ 
tables or animals appeared. The universal absence of dQ 
organic remains in these masses has led every one to this- 
conclusion as a satisfactory certainty.* 

But ailer these, organic remains begin to appear; of 
which only the vegetable ones shaU be noticed in this 
Letter. 

That vegetable remains abound in that series of rocks 
and masses which constitute the coal formations is uaiveff- 
cially agreed. Plants were therefore in being before the 
coal strata originated : and it is also now the general senti- 
ment, that our coals are a transmutation of vegetable matter 
into that state, — an extended mass of mineralized peat or 
turf.t But it is not so generally admitted that this was the 
period of the first evolution of the botanical kingdom. It 
has been affirmed that no orgaaiic remains are found ia 
rocks that were anterior to the coal fbrmati<m.t But Uus 
idea has been disproved by later discoveries. Some pilacea 

* The mica slaxerocks, and l3ie.qaMrziteones, are, wiA those of facias, 
jdaoed by M. Bronfnian as so clearly prior to all organic lire, tliat bs 
«aUs them hypoKoiqnes, or ** inferior to all the rocks which contain or* 
ganie ranaiii8.**~P. 9sSf. • ■ • Th« limestone, and others which he notices, 
are usually placed among the primordial rocks, and most of them have 
no fossils of living substances. 

t De Lor*8 theory on this is adopted by M. Brongniart, — that they are 
the turf bofs or peat mosses of the ancient world, that had become in- 
undated by sea-water.— P. S80. • • De Luc repeats this idea in his last 
Jetters : ** The substance of coal was formerly peat."— P. 1&5. And 
•again declares it to have proceeded " firom peat which underwent sub- 
mersion by the waters of the sea. Fossil peat differs firom coal only in 
ihu, that it has not been miaeralixed ; and chat the strata which cover 
it do not contain ferruginous masses ; for, in other peepeets, the circum- 
stances are the came."- I^ett. p. 16i Marcel de Serres oonsidem 

also that the v«i;etaiion of his first or uitediluvian period formed the 

beds ofcoal.— Geognesie, p. 22 60 Mr. Bakewell, Geology, p. 161 ; 

and Dr. Ure, Geol. p. 165 Dr. Maccullooh, also, whose valuable 

experiments have decided the question, ascribes to coal a vegetable 
origin. In his chapters on coal, lignite, and peat, he explains at length 
his ideas or theory on the vegetable conversion to lignite and coal.— 

Geol. vol. ii. p. 295-359 " The same action of water whidi converts 

the vegetable into peat can produce the further change to bitumen, as 
it does in the earth : though the time required is very eonsiderable- The 
prolonged action of water has effected the ultimate change, as it has 
produced all the inferior ones ; and has changed peat into perfeet lig- 
nite."— /&. 353. " Thus the progress of the change can be traced from 
the vegetable, through peat to lignite, and finally to coal."— fb. 348. 

t"M present, we know of no vegetable remains of eariier existence 
linn those which betong to the oosl fbnnatioa."— Paifclnseii, Qryct. p. SI. 
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in England show that the limestone group below the coal 
contains vegetable fossils, although they but rarely occur.* 
It is therefore with propriety that the secondary strata, 
earlier than the coal, have been distinguished into two kinds, 
— 4;ho8e which, by never having fossil remains, prove them- 
. selves to have been anterior to all organic life ; and those 
more immediately contiguous to the coal, in which portions 
or indications of plants occasionally appear.! The moun- 
tain limestone now and then exhibit them, though not fire- 
quently ;t and in the sandstone of this portion very im- 
portant fossil land vegetables have appeared.^ 

It is not in the coal itself that the organic relics of the 
old world appear, or very rarely. II But they, abound in the 
sandstone and slate beds which form the usual roofs and 
floors of the actual mineral, and have been hitherto most 
numerously found in its shale superincumbentlT When 

* In the Fossil Flora now publishing with so much care and tsste by 
Mr. J. Lindley and W. Hutton, it is stated, ** Vegetable fossils occur in 
all the sandstone and slate beds of the coal formation ; and io many of 
the members of the subjacent limestone group.** — P. 15 " The lime- 
atone itself has hitherto afibrded but few vegetable renriains : neverth^ 
less, we shall have to notice in the process of this work some heautiftil 
examples, both ftom the limestones of Northumberland, and firom those 
inlhe neighbourhood of Edinburgh.**— P. 10. 

t M. Al. Krongniart divides the rocks more ancient than the coal into 
these two classes, — hypozoiques, or under all living things ; and epi- 

zoiques, or upon wbat have been such.— Al. Brong. Struct, p. 320 

Dr. Macculloch remarks, that ** marine vegetables occur in the (Ad 
schists."— Geol. vol. ii. p. 297. 

t It is in the mountain limestone, transition limestone, his hemilysiens 
calcareux, that M. Al. firongniart places his Tableau No. 18, consisting 
of three fkjcoides, or sea-plants ; two calamites ; a sphenopteris, cyclop- 
teris, and pecopteris.**— Struct, p. 431, and 292, 298. 

$ ** The Cragleith fbssiL-tspi, pinites withami, was ** found in 1820, in 
the great quarry at Cragleith, near Edinburgh, which we take to be iii a 
sandstone considerably below the coal formation proper, perhaps even 
in the mountain limestone group. It was 36 feet long, and 3 feet dia- 
meter at the base. It seems to have been a tree having an exogenous 
structure.'*— Lindley's Fossil Flora of G. Britain, p. 9, 12. The editors 
cannot quite decide that it belongs to the coniferous tribe. In 1831, a 
branch of a tree was found there. ''The concentric circles, medullary 
rays, and pith of an exogenous tree are distinctly seen.*'— /2>. p. 13. 

II "The coal itself very rarely retains any marks of organic structure." 
— L. & H. Fossil Flora, p. 16. 

IT "Where shide forms the roof of the workable seams of coal, as it 
generally does, we have the most abundant display of fossils. The fine 
particles of which they are composed having seated op, and retained in 
wonderful perfection and beauty the mc^t delicate outward forms of 
ths vegetable strttcturs."— Fossil Flora, p. 16. 

P2 
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Bueh a roof is broken and falls, they become immodiaUlf 
vinble in all tbeir interesting abundance.* 

The primeTal vegetation thus disclosed to us has been 
described to be principally of the eryptogamoas kind : feme 
ftod fem-like plants, of the horsetail vid club-moss tribes, 
with some of the palm. and liliaceous species of the mono- 
cotyledonous descriptio^^t besides grasses, reeds, and sue- 
calent plants4 These have been consideced to present to 
us the extent of the earitest antediluvian botany.^ In this 
enumeration, none of the higher orders of vegetation t^ 
pear, II nor any that betray a marine oTigia. All those whidi 

* ** Their principal deposite is not in immediate contact with the coal, 
but about twelve or twenty inches above it. Sudb is t^e immense pro- 
fVision in this situation, Uiat they cause accidents by breaking the adbe- 
sion of the shale-bed, and causing it to separate and fall. iJler an ex- 
tensive fail of this kind, it is a curious sight to see the roof of the mine 
covered with these vegetable forms : some of them of great beauty and 
delicacy.*'— Lindl. A H. Fossil Flora, p. 16. 

t M. Marcel de Serres considera the remains of the first period of 
v^etatioa to have formed the coal-beds. "Tliey are remarkable for 
their little variety ; for the simplicity of their organi^tion, and for the 
largeness of their size. They seem to be referable to two chief classes 
of the vegetable kingdom,— to the vascular crypiogames, as the fbms, 
the horsetails, and the club- moss tribe; and to the monocotyledmis : 
but of these only a few that resemble palms and arborescent eilaceous 
phmtSi"— Geognosie, p. 22. 

I "In the argillaceous and bituminous slate, forming the floors and 
roofs of coal mines, are vast collections of the black bituminised remains 
of gramina, junci, cryptogamic, and other plants ; agreeing in their 
general character with those of succulent plants, but differing flnnm the 
recent ones known in Europe by their vast magnitude, and by the rich- 
ness of the ornamental markings which appear on tlieir trunk."— Pork. 
Oryct. p. 10. 

$M. Al. Brongniart's Tableau, No. 17, gives a long list of them, of 
wliich the substance is- "no kind of marine plants; all land ones.— 
Equisefum, or iiorsetails; ealamites; 12 species. Of pkkn8, 21 kinds 
ofsphsnopteris; 2 of cyclopteris ; llof necropteris; a glossopteris ; 46 
species of pecopteris ; a lonchopteris ; 5 kinds of odontopteris ; 41 of 
sigillaria. Of marsileacese. or the pepperwort tribe, 7 species. Of the 
lypopodiaceeo, or club-moss, 10 species ; 2 of selagmites ; and 34 of 
leptdndendron ; 5 of lepidophyllum ; 4 of lepidostrobus ; 5 of cardiocar* 
pon; and 8 of stigmana; 3 palms; a canna; and 14 species of four 
monocotyledons."— AJ. Brongn. Struct, p. 436,427. 

II M. Adolphe Brongniari^s note on the preceding enumeration is,— 
" From which it results, that we have not found in the coal formation 
any plants of the classes of the agames, the cellular eryptogames, 
phanerogames gymnospermea, nor phanerc^mes dicotyledons : while 
of about 200 known species, there are more than 180 belonging to tto 
vascular eryptogames, and 90 lo ihe phaoerogames monoootylcaoDS.*— 
O. p.4S7 
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accompany the coal formation in England are laadorlraah 
water plants :* those which indicate their residence in seaa, 
are in the limesti^e above them.t But as the ooal strata 
in our northera districte have been more fiiUy examined or 
explored) the scientific naturalist is compelled to enlarge 
his ancient catalogue. Dicotyledopous plants have been 
lecoflnised there, as we have ahreatty noticed.^ 

The most frequent species of vegetables in odr ooal mines 
is that which is not yet definitely classed, but for the prea- 
•ent is called calamites. From their ab«mdance, they are 
supposed to have foimed the most prominent feature in the 
most ancient flora of the world.^ ** They appear to have 
been branching plants, with hollow stems, and a distinctly 
separated wood and bark, often many feet in length, and 
their whole substance so soft as to ofifer little or no resist- 
ance to pTes8ure."JI From having wood and bark, they are 
now thought to be of the dicotyledonous description. IT The 
English mines furnish some curious specimens of these 
relics of the vegetation of our earth in the days of its 
youth, about four thousand two hundred years ago.** 

* " We only find ibese terrestrial, or lacnstres vesetablea. No shell ; 
no fisb of an origin purely marine is cited in tbe eoaior in the coal roeks 

properly so callod."— Alex. Brongniart, p. 280 '* Almost all 

oaturalists agree on this important point.'*— P. S81. 

t ^* The magnesian limestone which lies immediately over the coal is 
very poor in fossil vegetables. Only 8 species have been described ; all 
f^i, or sea plants.**— Ed. Bev. 1830» No. 103, p. 63 In his Tab- 
leau, No. 16, M. Al. Broogniart has given the list of these— 8 specief of 
fucoides ; and one xosterites.— P. 4S». .... He says that the organic 
remains in this lead us to infer that these rocks have been fbnDed at the 
bottom of sea-water.— P. 253. 

: See before, Note [$] p. 173, andtbe Note [11], on *Jiis nage. 

^ " More abundant stems of this occur in the beds of the carbonilb- 
rous formations of the north of England than any others.**- Lindl. 
Foss. Flor^ 49. 

tl Fossil Flora, p. 50. " Some ha^e supposed these fbssils to have 
been analogous to reeds; whence the name calamites. Adolphe Brong- 
niart endeavours to make out a close affinity to equisetum; but the 
presence of wood and bark is an objection to this. Nothing of this kind 
la known either in recent eqnisetaces or in any endogenous or monooo- 
lyledonous plants."— /£. p. 53. 

IT This *M8 strictly characteristic of exogenous, or dieotyledoDoos 
plants. We should rather consider catamites as the remains of some 
dicotyledonous plants ; the affinity of which, if any exist, is still to be 
traced.'*— L. Sc H. Foss. Flora, p. 53. 

** See the calamites nodosua m the 15th and 16th plates of No. S of the 
Fossil Flora, from the roofe of Fellii^ colliery; and the s|«QiiDaa oftbs 
SOtha fSrom tiie coal of Jarrow. 
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The lepidodendrons are the most abundant foseflt, 
** after the calamites^ which are found in the coal formap 
tions of thfe north of England, and are sometimes of a large 
size. Fragments of stems occur from 20 to 45 feet long. * 
Our scientific botanists have not yet ascertained to what 
present class of vegetables they have most assimilation. 
Their stems were soft, for they have been found compressed 
into a thin plate ; they have a thin bark, and were of great 
length. They were neither trees of the pine class, nor low 
creeping plants, though they had some qualities of each of 
these, t 

Another plant, very similar to the last, has been seen 
in the Jarrow colliery, which has yet so much indica- 
tion of being of a different nature as to be called a lilo- 
dendron.t 

The fossil cones, called lepidostrobi, are so like the young 
shoots of the pinus genus, that they are considered to be 
reproductive bddies — ^the organs of fructification of some 
tree or plant. ^ 

The sphenophyllum erosum is a pretty figure. It is 
most analogous to ferns or conifers, among recent plants, 
but more nearly related to the latter than the former. II 

♦Fossil Flora, p. 17. ** We have ourselves measured, in the shale fbrm- 
ing the roof of the Bensham coal seam in Jarrow colliery, an individual 
of this cla«8 four feet and a half in breadths—lb. 

t ** Upon the whole, we are led to conclude that the lepidodendnm 
genus was not exactly like either conifers or lycopodiacen ; but that it 
occupied an Intermediate station between those two orders, approaching 

more nearly to the litter than to the former."— Fossil Flora, p. 21 

Plates 4, 7, 8, and 112 of this valuable work represent those figures of the 
lepidodendron, fVom the shale forming the roof of the low main coal 
seam in Felling colliery, near Newcastle-upon-Tyne.'*— P. 15. 

; Fossil Flora, p. 23, plate 5, is a specimen, from the roof of the Bens- 
ham coal seam, of the ulodendron magus ; and plate 5 exhibits one of 
the ulodendron minus, fVom the South Shields colliery in Durham.— 
Brongniart calls it a " lepidodendron omatissimum."- Prudr. p. 85. 

$ They " are much more common in company with ferns and cala. 
mites than with lepidodentra. Of four specimens, — in one, a single 
large cone lies among fragments of ferns ; in a second, five were with a 
few indistinct casts either of a calamites or the stalk of some large fern 
leaf; in a third, there are 9 lepidostrob, with a morsel of some cala- 
mftes, and a fragment of the leaf of some neuropteris ; while in the 
fourth, a single cone liesamong fragments ofcalamites, and various ftm 

stems."— Foss. Flor. p. 37 Two specimens flrom Bensham coal 

seam are given in plates 10 and 11. 

II Foss. Flora, 43. Mr. J. Lindley and Mr. Button have, fbr the rea- 
sons they adduce, '* searoely any doobt that it was one of tbese plants 
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Then an mtcfbI otken, which hvre been deBominatod 
MitrophyUites. One kind has s<wie atmilaritY to a eal^ 
mite. Its stem was cylindrical, with inteniie<Ha about 
twice aai broad as long, with veiiicillate ieaves, and a bark 
of coDsiderahle (hiekneas in proportion to the whole diame- 
ter.* The beefaera grandis difiers from these bj its iumid 
Joint and deeply but widely fiirrowed stem.! 

The foeail trees called pinites, of the oonilerv, or pine 
dass, also occur. One of the most reraaikabte of these 
was found 72 feet in length, in a iirindstone quarry near 
Newea8tle.t Another, in Oragleith quarry, was but half 
tiuB lenffth.^^ In general, it is the impressions left by the 
perished Tegitables on the mass that enveloped, whidi are 
oftener met with than the plants themseWes.ll But aU 
«ueh onpnie remains are only occasional or partial sped- 
raens ot the antedihinan Tegstation* The great body of 
this exists in the extended coal itself. In that it has been 
•comprBssed* converted, and minenlizad, tifl it has last all 
tracra of its jpiimeval £gare and sulwtanre, and has bi^ 

whieh, in tbe ancient wcNid» represntted Hbo pine tribe «f modem 
Fiona.**— lb. p. 44.. . . .It ie ** very rare to the abale above Um Bensbam 

eoel 80010."—?. 41 Bat beamiAil epedmam of It bare been ftnind 

elaewhere. h is flcured In piele iS. 

* Fossil Fl. 45. *' Tbe only Inference that eaa be salbty drawn see m s 

ie be, thai the plant was not endogenoiM."— A. 40 Tbis wasaalero* 

phyllites tubereulMa, plate 14. The aat. grandia, in plaiae 18 and It, 
appears to hare been a plant of oomideraUe sice, with nnsasrans ver> 
tidllate branches and ▼. eubalaie leaTes arising fhrni nodi, very nmots 
from each other. It may be oompared with ealamites, itom which it 
only difiers in having its branches very imperfn<aly Atrrewed.**— A. p. 
55 ... The 18th plate is ** an asL longifolia, differing speciflcally ftom the 
lint in the much neater length of its. leaves."— 59. ' 

t 8ee it in the Ifitb plate of the Fossil Flora. 

I At Wideopen, near Gorfonh. *'1ts bed is eonsidered one of the 
hijcbest members of the coal formation. It lay nearly M right angles 
with tbe dip of the sbale. The direction was nearly nortb-east and 
south-west. It tapered gradually from the b4«ttom, which was four feet 
nine inches to the tip, which was eighteen incheb in breadth. A thick- 
ness of thirty feet of solid stone haabeen worked away before it was 
discovered." Fossil Flora, p. 3, plate 1, is a striking n^resentation of a 
portion of it. 

^ See before. Note [^], p. 173. 

II Thos, " many impressions ef ealamites oeenr in the sandstone ef 
the quarry."— Fossil Flora, p. 5. ** In many of the sandstones, al* 
though the fossils are unmemna, it is only the large and strongly- 
marked indlTiduals which have left these forms impressed upon tbe 
nmgh-grained mechanical deposite of theae rodts; when their baik or 
auier coating is gaaeraUy ftnad MurertBd Inm a flna eoid."— A. p. li. 
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eome a wide-spread mass of carbonaceous and inflammable 
matter, long reserved, and now disclosed for human uso 
and comfort.* 

There is nothing in these primeval plants that discovers 
a system of vegetable nature or stnictnre in the least con- 
trary to our own. Some no longer exist ; but of many of 
these we now have species which are analogous to them.t 
The more we know of the less-frequented parts of our 
present globe, the more exact similarities we ure finding to 
them.t The great and marking difference seems rather to< 
be, the enormous size to which what are common plants 
with us the antediluvian ones appear to have ^ached. It 
is in their superior magnitude to ours that th^y present to 
us a state of botanical nature so far different from them ; 
not in configuration, organization, or essential economy. 
Kindred likenesses, though not identity, are still the accom- 
panying features. ^ 

Assuming, with the ablest geologists who have most com- 
bined botanical with mineralogical knowledge, that vegeta* 

* It is not improbable that (be coal beds in every country represent to 
OS where the chief localities and exuberance of the primeTal vegetation 
were situate. Wherever they occnr, there we may presume the ancient 
plants were proAisely abounding when the transrorming catastrophe . 
came upon them. A deluge offtrs natural causes to us Tor this destruc- 
tive but pltimately usefUl change. The great torrents of mingled earth 
and water, which at that period must have been rolling around, as they 
peured and settled on the primitive valfeys and plains, would produce 
that pressure, moisture, exclusion of air, confined moderate warmth, 
and sandy superincumbents, which appear to. have been the producing 
causes, as they would now be, for converting plants and wood into 
coal. 

t <• In the middle of the forms which seem no longer to exist, we dis- 
cover in a great number of them similitudes to those which characterize 
our|>reseiA races.** — M. de Serres, Geogn. Int. xiv. 

t ** The number of species considered as lost is diminishing every 
day ; while those of the fossil kind which are analogous to our existing 
races are continually augmenting, in proportion as. we better know the 
various productions of distant countries, and even of our own region." 

— /ft. XV. 

^ " The species which we look upon as destroyed do not differ more 
iVom those we have and see, than those which live in New-Holland, 
from the natives of our old continent"— De Serres, ib. xv. 

The minute discriminations of Mr. J. Lindley and Mr. W. Hutton, in 
their Fossil Flora, do the highest credit to their scientific exactness and 
love of the precise truth minutely ascertained ; but they Ailly show how 
much alike the things often are which they distinguish fh>m each other', 
so much alike, that the differences carefhlly marked by them did not 
oQen ezflite the uMiceof Adolphe Brongniart and other able natnxalists. 
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tion preceded all animal being,* just as Moses has stated, 
we have also to observe, that u we judge of the primordial 
plants from some of the specimens in our downward exca- 
vations, our first impression will be that they were of a gi* 
gantic character. These certainly display dimensions 
which far transcend any of the same species which are now 
upon our globe. Ferns as large as our tallest trees, and 
moss-like plants, equalling the size of tKe timber of our 
forests,! dispose us to look upon the primeval world as an 
alienor counterpart to th^ kingdom of Brobdignag, which 
Swift imagined as a satirical possibility. It is true that on 
our present earth we find the moderate herbaceous plants 
of our temperate climate to attain extraordinaiy magnitude 
in the torrid zone.t Ferns there become arborescent.^ 
Reeds rise in the hot regions of North America in vast 
masses. II Some weedji of the same parts are extravagantly 
high.^ Water-plants also attain there an unusual size ;** 

* In the opinion ofM. Adolpbe Brongniait and of his reviewer, ** The 
antiquity of the formations in wliich the Tegeiablea of this, tbe first 
period, are found, prove, what we might admit A priori, that IKe b^gan 
on tbe earth by the vegetabie kingdom."— Bull. IJnir. 1829, p. 3. 

t M. de genres, p. 13. 

i ** The planta.of the three families of the ferns, the club-moss, and the 
horsetails acquire always a size so much the larger as the climate in 
which they grow is hotter. They are nowhere so hot as in the resions 
which are both hot and wet, as those of equinoctial America and tbe 
isles of the Asian archipelago."— Ad. Brong. Bull. Univ. 1829, p. 8. 
M. Serres, 13. 

$ Many of our voyagers and travellers have renoarked this circtun- 
flftanoe in the Polynesian seas, ferns assuming the size and character 
of trees. 

II '* The cane-brake is a swamp filled with amndo gigantea. It grows 
on the lower oouraes of the Mississippi, Arkansas, and Red River, firom 
fifteen to thirty feet in height, in equidistant joints perfectly straight, and 
almost a compact mass. The smallest sparrow would find it diffleolt 
to fiy among it : with its ten thousand stems rising almost contiguoos- 
to each other, and the impervious roof of verdure it forms at top, it has 
tbe aspect of being a solid layer of vegetation.**— Flint's Geog. of West. 
States, vol. i. p. 80. Wilson also OMntions morasses covered with reeds 
ten feet high. 

IT ^ The weed stramonium is in a great part of the western country. 
On the richest bottoms it grows fifteen feet in height, and of a size and 

compactness to turn away cattle." — N. Amer. R«v. No. 62, p. 92 

Wilson, in his Ornithology, describes the mosses on the leafless limbs of 
the cypresses as being fh>m two to ten feet long, and hanging down in 
such quantities that fifty men might conceal themselves in one tree. 

** *' Among the following aqnatic plants, one for magnificence and 
beauty stands unrivalled, the nymphera nolumbo. We have seen it of 
the greatest size and aplendonr oo the lakes of the Arkansas. It tiaea. 
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as thistles spread in similar largeness of proportion, and 
clover likewise, over the painpiis near La Plata.* Mari- 
goWs and chamomile are not in less ratio of dimensions in 
the north of Africa, t Weeds are also still ^gantic tn the 
Asiatic seas4 But it is stated by men of science, that the 
primeval plants far exceeded these large dimensions ;^ that 
ferns of the ancient world were double the size of our tor- 
rid ones ;il and that ils horsetails and dab-moss were still 
more giganticalTy aggrandized.lT It also appears that the 
same kind of vegetables are now more numerous in the 
islands of the torrid zone than on the continent; and 
among these the ferns, and their kindred ferailies, pecu- 
liarly preponderate.** From these circumstances it is in- 
ferred, that the antediluvian vegetation grew in a climate 
more hot and moist than that c^ the equinoctial regions and 

flrom a root Mice a eabbage-stmnp, in the water, IVom three to ten fbet. 
The largest leaves are of ihe size of a parasol.**— Flint, i. p. 89. 

* Mr. Head, in his journey through the pampas, mentions plains of 
thistles ten feet high. Mr. Beaiimont, in his Travels in Buenos Ayres, 
speaics also of** forests of thistles^ like nnderwoed, used for fbel. We 
find cUmer growing so high, that men and cattle, passing through, cannof 
see each other."— P. 16. 

t Captain Beechey says of the ruins of the aiicient Ptolometa, " Tbe 
greater part of ibe town was tbickiy overgrown with wild marigoldv 
and chamomile to the height of fbur or five feet."— Trav. .in N. AfKca. 

X " The fuous pyrifcrus of Linnseus is, after the calamus rtrdentium, 
the Ivngest of vegetables. It reaches a height of 300 feet. The fhcus 
bnccindalis at the Cape is not so long, but floating on the water, it b»* 
comes the abode of aquatic birds."— Beill. Univ. 1830, p. 437.. . .Dr. Mer- 
tens describes many gigantic nici which he saw. In the environs «f 
Il)Qlak, the leayes of the fhcus esculentus often attain the size of those 
of a banana. The sea had brought into Valparaiso Bay many gigantic 
ftici, which the poor used for food. The fticus clathms covered the sea 
near Unalasca.— Bull. Univ. 1830, p. 256. 

$ " They present a development, a largeness, and a force of ^getation 
superior even fo what the same families acquire in our equatorial 
rcgio^is.'' — Ad. Brongfi. ib. 

11 M. Ad. Brongniart*s statentent is, that "The arborescent ferns, 
(hough analogous in some respects to those which now grow only in the 
torrid zor.e, rise to a height double to that which the talle-st attain there. 
They are forty and fifty feet high; while oars never exceed twenty or 
twenty-five feet at the utmost, and the largest number only rise to eight 
<Sr ten ."—/&. 7. 

IT "The lycopodcs (clob-moss) and equisetacdes (horsetails) are now 
Ofnly herbaceous plants, or at most like shrubs but a few feet high ; bat 
among the plants Of the coal formation, the horsetails of the calamite 
genus are IVom ten to fifteen feet or more ; and the club-mosses, whicb 
Ibrm the genus lepidodendnm, are sixty or seventy feat in beig ht-'^-ft^ T 

** MA.. ttrofigiL p. R. 
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of Poljrnesia ;* and rather in scattered ialands in the mid* 
die of a spacioiu ocean, than on a large continent*! The 
tendency of the latter idea woold be to indoce iw to think 
that the antediluvian world partook very much of thie inea* 
lar charaeter.t 

There is mach probability in these hypothetical dedno* 
tions ; but we can as yet only receive them as ingenious 
inferences from the fiacts of our present knowledge, rather 
comparative than direct. Further observations will either 
confirm or invalidate them. For these let us wait, without 
confounding conjecture with certainty. In the mean time 
we may remark, that the causes from which 4he unusual 
enlargement of plants arise are not yet sufficiently un<ier- 
stood. Muiynow become greatly aggrandized even in the 
temperate zones.^ 

But there seems to be no reason fot declining to adopt 
the supposition already mentioned, that the coal formation 
contains the destroyed masses of the earliest vegetatioBf in 

* Ad. Broogn. p. 8. 

t '* If scattered isles existed in the middle of a ▼ast ocean, withoQt any 
large continent, their flora would have the character of the flora of this 
first period of Teg«4ation, 08 to the numerical relatioDof the plasia to 
each other.'*— Ad. Brongo. p. 8. 

X " These two considerations, of the numerical relation and size, coo^ 
pared with what is now seen on the earth, induce us to think that at tbs 
coal formation, 

*■' 1. The HDCovered surfhce of the earth fturmed only iales or arcbt 
pelagoes in the middle of a vast sea without large continents. 

"3. That the temperature of these isles wss much higher than that 
of aay part of the present earth : 

" And as the fossil vegetation of the flmt period presents everywhers 
nearly the same characters, we would infer that this higher temperaturs 
was more uniformly spread over all the surface of the globe." — lb. p. 9. 

But when this idea is pressed to i^Bpresent the ooeau as " an immensa 
sea of hot water," our cautious reason cannot but pause, and decline to 
sanction s notion which has the aspect of much extravagance. 

^ Thus, as Mr. 6. Burnett mentioned, ** meadow clover though but 
twelve inches in its ordinary height, sometimes reaches to four feet. TIm 
poa trivialis has been found (en feet long; and horse-chestnut leaves 
Iwenty-two inches across^ The florin grass, on barren soils snd the 
SBSshore, seldom exceeds four inches in height; but Dr. Bfatoo collectsd 
specimens seven feet long at Orcheston In a fertile soil it will pro- 
duce 18,000 lbs. weight of hsy per acre.''— Quart. Jo. 8c. No. 10, p. Ml. 
• ...So Dr. Hooker remarks of our present willows sad osiers. The 
larger kinds, which are, too, of the most rapid growth, yield limber, and 
exceed 60 feet in height ; while the least of them, which grows at ths 
summit of our HighUuid mouniains, can scarcely be ssid to rise sbove tho 
surthes of the soil in which it vsgeiatss.'^IiSQksi's Bnl. Vtao, 9, ill: 

Q 
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the places where it oceun ; since De Luc's idea« that coid 
is but the mineralized peat of the primeval world, is 
admitted or adopted bj the most intelligent geologists.* 
The present formation of turf corroborates this theory.f 

On the rocks whose masses destroyed the first plants, 
and remained upon them, the next vegetation would of 
course appear. This seems to have been marine plants ; 
which imply that the waters of the sea were then inundat- 
ing the land. The beds containing this are the magnesian 
limestone and the new red sandstone.! 

As later rocks, in that period of convulsion and agitation, 
formed on the preceding masses, another vegetation ap- 
pears. In these '^ newer strata, from the lias to the chalk, 
remains- of plants of a somewhat different kind from the 
primeval are found. Some of these plants have been 
thought to possess more complicated organization than the 
former, and to be more similar to those which now arise 
from the ground.^ The larger dimensicHis disappear, and 
the lycades and coniferae occur; both of the gymno- 
spermsB tribe.il Though distinct plants from the prior ones, 



* M. Ad. Brongniart thinks the coal depdts to be vast turf or peat 
bogs, very different from our present ones, from the nature of their 
vegetables, and the climate under which they were formed, but com- 
posed, like them, of the detritus of vegetables, which had grown on this 
lower and more humid soil. '*-Tbe. beds of the ancient tourbieres have 
been buried by a deposite of bed.s of sandstone or clay. These turf-beds 
must have been reproduced in several successions, to have formed so 
many beds of coal as compose one and the same coal formation. They 
have been completely covered ; and the vegetation from which they 
originated has been destroved by some great catastrophe, contempora- 
neous with the ejection of the porphyries, which, in many places, cover 
the coal formations." Ferussac, Bull. Univ. 1829, p. 10. 

't M. Dau, in his Essay on the Turf la Germany, concludes, that for 
the turf to form, there must be these three circumstances :— 1. The 
vegetable fibres should be under water, or constantly moistened at the 
surfhce. 2. The air should be excluded. 3. The temperature should be 
ih general low ; the mean under 16° Reaumur.— -Bull. Uniy. 1830, p. 200. 

; Al. Brongn. Struct. 249-252. 

^Bull. Univ. p. 2-10. "Alex. Brongniart enumerates the plants of the 
lias and keuper rocks as equisetum, glossopteris, pecopteris, clothopteris, 
temopteris, marantoidea, lycopodites, culmites, mantalia, and seven 
kinds of cycad^s."— Struct, p. 420. 

II Lindsey, Nat. Sysl. 245 Dr. Sprengel thinks that the oyead^es 

form the passage fVom the palms to the ferns. He remarks, that hi the 
fbssils of the red sandstone and the jiorpbyry the ferns predominate 
over the monoootyleions, but ihiit the contrary prevails ia the ooosl 
eenc fbrnutUms^ • BnU. Univ. 18S0, p. 455 
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they ^atly resemble them,^ and indicate a lower tempera^ 
ture, and that the eea was no longer invadinff the land.t 
There are fewer of the ferns, horsetails, and club-moss 
tribes ; apd as the new beds and rocks occur, eren the 
monocotyledons lessen, and the superior classes of vegeta- 
tion appeaoiit The distinction has been made, that in the 
older beds of the gres bigarr^ there are no cicad^es ; and 
that these are seen for the first time in the secondary rocks 
which lie above the calcaire conchylion, or muschelkalk.^ 
They continue to appear, with various modifications, up to 
the chalk formations ;|| but the dicotyledons were very rare* 
Yet upon these statements, it will behoove us to recoUeet 
that our coal formations show that it is erroneous to suppose, 
that no plants of the more complicated organization were 
among the vegetation that was overwhelmed. We murt 
not mistake rarity or absence for non-existence. 

The last period and kind of vegetation which the buried 
remains disclose, and the most like our own, is comprised 
in the whole series of the tertiary formations ; those which 
have been deposited after the chalk was formed, and which 

^''So great ia the 'resemblance between lyoopodiams and oerada 
conifbnB, thatl know of no external character, except size, by wbicb they 
ean be distinguished."— Lind. ih. 245. The cycades have grettt proximity 
to Che ferns. The conifbrae are the flr tribe.— fb. 346, 347. 

t'^This indicates a greater extent of earth out of the ocean; atem- 
peratnre less elevated ; and genera of vegetables, which approach those 
that are now prevailing, and especially such as grow in the equatorial 
lemons."— Ad. Brongn. p. 10. 

I M. de Serres thus states the diUbrence : " The second period of ve- 
getation comprises our upper secondary formations, of which the chalk 
is part, and still has a great many of the vascular cryptogamea. At first 
they are about equal to the phanerogames gymnospermae, which the 
eoniferse and monocotyledons represent, in the most ancient of the8<^ 
Tocks, as the gres bigarr^s; but they gradually lessen, and the others in- 
crease, especially the cycad6e». It is in the beds above the muachel- 
kalk tliat this vegetable becomes most sensible. The essential differ- 
ence between this vegetation and the former is, that the vascular cryp- 
togames diminish more and more as the beds they are buried in are far- 
ther fh>m the lower secondary formations, and because these plants did 
not acquire such a large development as in the period when they alone 
formed the chief part of the vegetation.'' — Geognosie, p. 23, 24. 

% M. Serres, p. 25. . . M. Adolphe Brongniart, from this distinction, 
made two peripds of vegetation — his second one, without the cycad^es : 
his third, with tbem. . . . M. de Serres thinks these ought to be comprised 
in one era, and therefore includes both in his second of the three periods 
within which he confines the fossil plants.— /&. 

\ Berres, p. 25. 
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have been also liamed rocks de sediment sup^rieur.* This 
period is essentially characterized by the general presence 
of dicotyledons, which from that time acquire a remarkable 
predominance in number over all the others. The propor- 
tion to each other of all the vegetables then on the globe 
was much the same as it js now ; and as the^Iants differ 
little from ours, they do not indicate any dissimilarity 
between the climates of that remote period and of the 
present, t 

« All this last vegetation, taken in the whole, was com- 
posed, like that which now covers our surface, with numer- 
ous and very varied plants, analogous in their families and 
genera to those which are still subsistmg on it. Their 
great classes are the same in their numerical relations. The 
dicotyledons were at least, as now, four or five times more 
numerous than the monocotyledons. Only a few traces of 
ferns, horsetails, and mosses appeared ; and the agames are 
•nly represented there by various species of sea plants.'*t 

In this view, the vegetation of the various countries whose 

* Serres, p. 26. 

t Serres, p. 26, 27. " This analogy between tbe destroyed veffetatlon 
and ihe present one is particularly striking, when -we see tbo remains of 
the first in the most recent beds of the tertiary formations. It is reach 
the same in the lower beds, wbere every thing Is conformable to oar 
vegetation, except some ftmilies now peculiar to the hot countries.** Jb. 

i M. dc Serres, p. 27. This gentleman thus sums up his review of the 
three periods of the fossil, or primitive, or antediluvian vegetation • 

"The Ist period is essentially characterized hy ihe numerical pre- 
dominance of the vascular cryptogames, and by their large dimensions. 
The flora of this period approaches the vegetaUoh of the small islands 
'^^RV^ between the tropics, and at a great distance from the continent. 
The 2d era, m which the vascular cryptogames are at first in equal 
number with the phanerogames gymnospermes, closes by the predomi- 
nance of the latter, and by the appearance of the cycad^es. It is dis- 
tinguished m all Its successions by the smaller size of the cryptogames. 
Thus the flora of this epoch presents some of the charactei« of -the 
vegetation of great islands and of the seashores. 

ii,rT*"'»^iP®"?'';.^1® ™^®^ •■^'^'^"^ <>f ^"' exhibits, for the first time, 
2?ll!'ff^ S" ^r«" classes which are now growing ; among which, as 
iLl7 :^^^ dicotyledons are the most numerous ; then the monoco- 
tyledons,the phanerogames gymnospermes: and in the last rank, the 
cryptogames and the agamca. The flora of this era is analogous to the 
^S^ZS^r^i^^^r^Z':^!''^'^''''' especially of the largf forests of 

J^r^AW^hr^^t^JUl '^* vegetation of the earth, which we have 
ttaoed after the observations of M. Adolpbe Brongniart, with a slight 
imxlification. Hence it results that this vegetation has become Bwre 
and more vaTied."-<<3est. p. 29. "wuiuoinMre 
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remains have been explored, which are chiefly the Enropean 
regions, is represented to have been chronologically pro- 
gressive. *' At first limited to two principal classes, it after- 
ward presents three ; and, later, jfive." The first plants 
are the most simple ; the subsequent ones display a more 
complicated structure.* But it is now certain, from the 
latest discoveries of English mineralogists, that what are 
thus called subsequent weie in contemporary existence 
with the simpler. 

Vegetables with woody fibres in the centre of their 
trunks have beepi found in the new red sandstone that lies 
upon the coal sandstone in the Cold-stream rocks, near 
the Tweed, in Berwickshire. They appear to be dicotyle- 
dons.t This fact proves, in addition to those noticed in 
the preceding part of this Letter, that although this class of 
vegetables are not in every coal district, yet that, at the era 
of their formation, such plants were existing on the earth* 
and are actually visible in several rocks, and therefore that 
they were not the creation of a subsequent age ; for if one 
be found to exist, it overthrows the assumption of a later nar 
tivity. This fact destroys the theory that simple plants first 
appear and live for agesf and that then less simple ones arise 
firom them, and that in future centuries the more perfect 
come into being. There is no science in a theory of this 
sort, because nothing is more certun in nature than that 
every plant is the product of a specific organization, and 
only of that, fmd never changes into any other. A rose 
may be improved from the simple corolla of the wild brier 
to the rich iand numeroifi one of thd cultivated' rose. This 
is but like a cradle chUd nourished into the vigorous man. 

* M. Serres, p. S9. 

t Mr. Witham has described these rocks and plants in the Annals of 
Philosophy, July 1830, from the cut at Lennel Braes : " All the plants 
are In a vei^ irregular position. By dividing the trunks of some on a 
peculiar plan, he has discovered their genera. They cannot be vascalar 
cryptogameSf because they contain, ligneous fibres in the middle of the 
trunks. They are not monocotyledons, because the woody parts are not 
composed of bundles disseminar'ed in the parenchymatous texture, wbich 
does not prevail in them. Tliey have a medullary straeture— radiated, 
and appear to be dicotyledons. These trunks are bent and flattened 
They have rotted, and their decomposed parts have been replaced. The 
highest part of the trunk was four (bet round, and the lower all. M. 
Ad. Brongniart therefore erred in saying that only vascular cryptogaows 
occur in the coal formation^"— BnlL Univ. Aug. 1830, p. 906. 

Q2 
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But no rose can by any art, or ever has been by any natural 
effort, transformed into a carnation ; neither has a crypto- 

fame ever enlarged into a monocotyledon, nor that into a 
icotyledon ; or, in other words, no moss has become a field 
of wheat ; nor has corn ever changed itself into a forest of 
elm and oak. The hypothesis, therefore, of nature progress* 
ing gradually from the simple to the complicated, has no 
foundation in any visible fact. No lichen has ever changed 
into a moss, or a moss into a fern, or a fern into corn, ot 
com into a forest tree. Each plant only reproduces its own 
species, and never any other. Nor can it be more difficult 
to Omnipotence to produce a fern than a lichen, or a pine 
than a moss. Whenever it operates by progression, it does 
not use this process because it could not act instantane* 
ously ; but because the gradation is a fitter means for its 
great purposes than immediate completion. But though 
vegetable dissemination is a progressive event, its succes- 
sions are very rapid : instead of ages being >required to re- 
volve before the larger productions arise, a single one 
would suffice to clothe the most barren coral or ejected lava 
with no small proportion of a vigorous and varied vegetation* 
AH the erring theories that have been unsuccessfully 
started to which we have alluded are, too often, the vain 
attempts tO' account for the formation of aU things without 
a Creator. Such efforts must always fail ; as no causation 
but faf s own will ever be found sufficient for the effects that 
are - Ground us, in the calm judgment of the truly philoso* 
phizing inquirer. 

If therefore it had been true, that nothing but ferns and 
mosses were in being. where the eoal masses were formed 
from them, this fact would only show that other vegetation 
had not at that time become disseminated into those parts. 
It does not prove that other plants had not then been 
created, nor that they were not at that time elsewhere 
existing. The correct conclusion from . such a fact would 
only have been, that the seeds of other plants had not 
before that time reached these places ; for, the largest por- 
tion of the surface of the earth has not the coal formations, 
^ The coal series is situated between the older and the newer 
red sandstones.*'* ** The British Islands possess one ot 

* Dr. MooeoUoolt's GeoL vol. ii. jl J03. 
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the most extennve deposites of coal yet discovered."* But 
though it exists more largely than is known, yet it has not 
been hitherto found very extensively in Europe. So many 
districts and countries are without it, that we are not 
entitled even to infer that what occurs in coal-mines is 
sufficient to indicate that no other vegetation was then in 
the rest of the world than what appears in them. The 
true reasoning would'^tand thus, if only cryptogamias had 
been traced in them ; but the discovery that some of the 
most perfect plants have been also found in or near them 
compels us in sound reasoning to conclude, that the per- 
fect plants were then created, and were then existing on 
earth, as well as what are deemed the simpler and less 
complicated. Thus the hypothesis of a gradual formation 
from age to age, of the higher and of the lower, is untena- 
ble and unscientific 

These reflections lead us to what seems to be the true 
philosophy on the subject, which will always be the com- 
panion and the representative of the actual reality. The 
original creation of all the- classes of plants at the period of 
their first formation would be in those places where they 
yifefe first meant to appear and to vegetate. From these 
regions they would be gradually disseminated to all the 
other parts, at successive periods, according as the moving 
agencies of nature should disperse them around. 

In this view, it is exactly congruous with the laws of 
botanical nature, that the ciyptogamic tribes should first 
appear in those soils which had none before, because the 
•eeds of these are the lightest ; float easiest on the air ; are 
the most numerous^; and can be transported by the winds 
and air to the fa^hest distances. Here, generally, thej 
are wafted invisibly in tlie air, and always settle from it or 
whatever is damp, to begin their vegetation, because tb 
moisture peculiarly suits their jermination. We. daily see 
from the little moss and mould and lichens which arise on 
our books and in our closets, and on all damp stones, walks, 
and places, that the number of the seeds produced by the 
«ryptogamic kind exceed all that we shoold suppose before 
the fact had been ^certained.t 

* Dr. Bfacculloch's Geol. vol. ii. p. 308. 

t The ftingi tribe give us a cnrioas instanee ef the immense mnltiiM- 
«l^ofUwlrseinkulprodactioiis. Fries says efthehsporules or seeds. 
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There seems to be much force in the reasoning, and much 
probability in the conclusion, that the first state of our habi« 
table lands was that of small .islands amid a mass of sur- 
roundingseas. This is not inconsistent with the Mosaic ac- 
count. That records the order for the waters to congregate 
into one place, and for dry land to. appear ; but does not geo- 
graphically describe or delineate the one or the other, 
vegetation was immediately afterward ordered to arise. 
In the recession of the waters, it is very likely that the higher 
grounds — the mountain regions certainly — ^would at first 
be Uke islands ; so many summits emerging into dry land 
as the waters sank or rolled off. On such islands as wer9 
first uncovered, the general vegetation would appear ; and 
from these would disseminate to others, as they became 
freed from their aqueous incumbent. On these later dry 
lands the floating seeds would settle as they were wafted 
towards them : and the vegetation, which now is seen to 
arise first on new-formed islands is precisely of that char- 
acter, which the coal masses show to have first been dif- 
fused in their localities in the primordial times.* The 
ancient vegetation of this sort having been so abundant, 
the deduction seems reasonable that the soil and climate 
where it grew were hot and moist, and therefore insular ; 
because it is in islands of the torrid zone that the same 
kinds of plants are most predominating in our present 
days ; and no general continent would have had so mcnst 
an atmosphere as these exuberant ferns and mosses re- 

« Their sporales are eo infinite, that tn a ^n;/6 individual of ratienlaria 
maxima 1 have counted above 10,000,000 ; they are so subtile, that they 
are scarcely visible to the naked eye, and often resemble thin smoke ; so 
light, raised pertiaps by evaporation into the atmosphere ; and dispersed 
in 80 many ways by the attraction of tbe sun, by insects, wind, elasticity, 
and adhesion, that it is difficult to conceive a place from which they can 
be excluded.*'— Linds. Nat. Syst. 335. 

* So D'Urville found, and has noticed. ** Pulverulent lichens are the 
first plants that clothe the bfu« rocks of newly-formed islands in the 
midst of the ocean ; foliaceous licbens follow these, and then mosses and 
hepatrese.*'— Ann. Science, vol. vi. p. 54. 

« Mosses an found in all parts of tbe world where the atmosphere is 
hmnid. They are among the first vegetables that clothe the soU with 
verdure in newly-formed countries. The first gtgen crust upon the cin- 
ders of Ascension was minute mosses. They fJTflfj more than a quarter 
of the whole flora of Melville Island ; and tbe bfack and lifeless soil of 
New-Shetland is covered with specks of mosses struggling for existeaca.* 
— Lindsey, Nat. Syst. 391,333. 
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c[Qiro for such multiplicity and magnitude.* Yet we can- 
not implicitly admit that the numerical predominance merely 
of these cryptogamias implies a hotter climate, for they 
really increase m their proportion sow as they approach 
our North PoIe.t It is their size, rather than their pres- 
ence, which leads to the deduction as to the temperature. 
Unusual magnitude indicates unusual warAith and moisture 
in the northern climates. In Scotland a gigantic sedge 
has occurred ;t and near Leeds, in Yorkshire, a reed Sf 
enormous size.^ Such things seem to have required a 
higher temperature than those countries now enjoy. Yet 
in stating these instances, it is desirable to recollect that 
all such gigantic remains are not to be deemed the univer- 
sal character of the primeval vegetation. Th6 vhole of it 
was not of such mighty dimensions. Plants of this mag- 
nitude certainly existed in it ; but other calamites have 
been also found of a much less size.jl It is probable that 
ft considerable portion of the antediluvian flora resembled 

* Thvs, in the tkofioal isiiAKOs, rith'oagh the ftms and fern-like 
plants bave nsw aank down to a prnportkm only of the wbote thst are 
there, yet they bear a larger ratio ia nueh places than elsewhere. In 
Jamaica, they are l-9th pf the phaenogamuus plants. In New-Guinea, 
i» to 192. In New-Ireland, 13 to 60. In the Sandwich Itrtanda, 40 to 
160. Bat upon the continknts tkishr ptoportlon has grMtly lessened. 
Thus, ^' In equinoctial' America, Qumboidt does not estimate them as 
roere than l-36th. In New-Holland,. Mr. Brown finds them l-37ih. 
They decre.'ise in pfoportion towards either pole : so that in France they 
are only 1 63d; in Portugal, 1-1 16th; in the Greek Archipelago, l-227th; 
and in E^pt, l-97l8t.'*— Lindsey's Nat. Sysi. 314. 

t "Norttiward,'their proportion again aagments; so that they form 
l-SIstof the phasnogamoas vegetation of Scotland : l-35th in Sweden; 
l-18rh lo Iceland; 1-lOth in Greenland; and I-7tn at North Cape."— 
D»Urville, Ann. Scien. N'at. 6, 51. Lindsey, p. 314. 

t Mr., Ramsay collected the larger part of cyperacea, or gigantic 
monocotyledon, from the coals and stone of Craighill near Edinburgh.— 
New. Ed. Phil. Jour, 1830, p. 194. 

^." A fine specim0n of calamites, aplant-resemhling our reed, but of 
gigantic size, was found at Quarry Hill a few days ago : it is at least 
fourteen inches in diameter." — Leeds Inteil. Aug. 1829. .--"Gigantic 
reeds, resembling arnndo donax, are found in theseaelifts opposite High 
Whitby.*' — ^Dr. tire's Geology, p. 201. -■ -Among the fossil remains of 
Tilgate forest rocks Mr. Mantell found large trunks like palms, arbo- 
rescent ferns, and gigantic reeds of tropical climates.— Bakewell'S 
eulogy, p. 291. 

II To the account of the I^eeds fossil It was justly added, " This spe- 
eies is of common occurrence in our coal fields, to which the rocks of 
this neighbourhood exclusively belong, but is seldom found of so large a 
aise. u is deposited in the musettm of otir Philosophical Society." 
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our own in its general appearance and dimensions, although 
with these extraordinary exceptions. It is now believed 
that the interesting arborizations which are admired in 
agates and chalcedonies often come from fossil conferva.* 
If so, the ancient confervas were not larger than those of 
our ordinary ponds, for their siliceous imprisoned ones 
have not greater dimensions. 

Among many good treatises on the coal formations, the 
third book of the '' Outlines of the Geology of England 
and Wales," p. 233-470, chiefly by the Rev. W. D. Cony- 
beare, contains a very succinct and satisfactory statement 
of the principal facts concerning them, with, that candid 
and intelligent reasoning upon them which distinguishes 
his work and his geological mind. If all our essays on 
geology had been written with the same temper, know- 
ledge, precision, and logical tact, the science would have 
been kept free from many of the errors an^ prepossessionB 
which have contributed to perplex and darken it. His 
summary of the org^ic remains in the coalrfields, p. 333- 
344, is followed by his observations on the theoretical de- 
ductions as to their origin, p. 345-349. He is disposed to 
think that the coal vegetables were accumulated m friths 
and estuaries ; and buried there with the alluvial detritus 
that wa9 swept away with them.t 

* Daabenton* in 1782, first called the public attention to this Act. 
Pr. Macculloch adopted his opinion, as to their containing the true 

remains of vegetables M. Blumenbacb, wbo at firat opposed it, at 

last recognised the fVuctification of a plant approaching the sparganum 
erectum in an agate of Japan.^ — Ad. firongniart besitated, becauHe they 
were not perfect ; but M. Raspail has confirmed the theory. By experi- 
ment on some existing conferva, he obtained figures like those in agates, 

which by compression anastamosed into arborisations Dr. Jaeger 

Sifllrms, that in the Stuttgard museum there are three pieces of agate with 
the remains of vegetation Mr. Jameson has mentioned that chalce- 
donies are still forming in Iceland, which agglutinate naturally con- 
fervas and mosses.— Aunal. des Scien. Feb. 1830. Bull. Univ. June, 
1830JQ. 450. 

t The same gentleman's sketch of the progress of the science, (Introd. 
XXXviii-1 vl.) is a pleasing exhibiUon of the labours and talents of several 
English geologers. The quotation from Profesnor Buckland's idaugural 
lecture ably states the services which geology, rightly studied, concurs, 
with other branches of natural history, to render to the noblest of our 
}ptsUsct9al inquiries, natural theolo^ 
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^ LETTER VltL 

The Creation of the THsh and Wkalei—Tke General PrindpUs q^theit 
Fonnaiion and peculiar Nature. 

In the vegetable kingdom we have surveyed one grand 
division and display of organized matter, and of that living 
principle which is everywhere connected with organiza^ 
tion. These two great pecaliarities of nature are never 
separated. Thete is no organization without the principle 
of Ufe. There is no life on our earth without a matenal 
organization within which it resides. 

From the creations which vre have described, the Deity 
proceeded to the formation of a very different description 
of material organization, and with a Uving principle of 
qualities much superior to any which appear in plants* 
This other grand division of life and organization is that 
which constitutes the animal kingdom. If we consider the 
mediums in which ihey reside, we should distinguish this 
order of beings into three geiieral classes, — the animals of 
the waters, those of the air, and those which inhabit more 
immediately the land. But their respective forms and 
habits lead us to minuter divisions than these. Besides 
the fish, birds, and quadrupeds, we also find insects fn* 
quenting the air, and reptiles and worms the earth ; and 
others, the amphibious class, which are alternately both on 
land and in water. Linnsus made an artificial classifica^ 
tion, which has since been considerably altered by others. 
The crustaceous animals have been separated from his 
insects ; and the testaceous ones from his worms. The 
inolluscs and infusoria have also received a more distinct 
consideration, and a different arrangement. All these form 
together another vast and multifanous evolution and poi^ 
traiture of the Divine Mind, to the contemplation of its in- 
telligent creatures. But although very diversified in exter^ 
nal figures, and in their liabits, yet they are all linked 
together by very close analogies of system, qualities, fac- 
ulties, and living principle. They all dinpUy lelatioiui to 
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each other, and organical and instinctive affinities and simi* 
larities, which entitle them to he considered as one grand 
kingdom of organized Ufe, originating from the same De- 
signer and Creator ; associated in many points with his 
vegetable system of it, though clearly separated by their 
sentient and other superiorities. Thus the living organi- 
zations of earthly nature are in two distiBct compartmente. 
One of these, the botanical, has been considered in some 
detaO, because it represents to us the principle of life at 
the lowest degree of faculties and force, without appafient 
sense or thought, and acting on principles an'd to effects 
very dissimilar in many essential points to those of the ani* 
mated races, amid all its analogies with them in others. 
But animals are more immediately linked together in ail 
their functions and properties. Of these the aquatic 
tribes are the most pecuUajr, least known, and most iiilly 
sepamted from the rest ; and will therefore be considered 
in these -Letters rather more at large than the other orders 
of the animal kingdom. But of each of these We will en- 
deavour to select such facts as will indicate the Divine system 
and object in their production, ahd as will contribute p^p* 
haps to throw some light on the nature and distinctions of 
that living principle, which has been appointed to accom- 
pany both the kingdoms of organic being.* 

The new system of creation which is exemplified in the 
animal world was begun on the fiflh day, in the production 
of the fishes and the birds. The order for their appear- 
ance is thus expressed : 

And Blohim said, ** Let the waters bring A>rth tUntn- 
dantly the moving creatnre that hath life, and ft)wl that may 
fly above thesarth in the open firmament orheaVen.''t 

Thus the two earliest classes uf animated beings wer« 
those that were to inhabit the two fluid mediums on oar 
globe,— the water and the air ; both compounded substances 
— specific compositions of oxygen, with differei^t additions. 

* *< Animals enjoy aenoation by means of a living organization, ant- 
mated by a medullary anbstanoe ; peroeption by nerves ; and motion by 
the exertion of the will. They have membera for the diffbrent porposes 
of life, organs for their difTerent aenaes, and fbcnUiM or powers for Iks 
application of their diflfbrent perceptioos. They aU ' ^ g' n at it ft«A Ml 
eg|.*— Tort. Llonttus, vol. L p. 4 
^ t €taik oh. 1. tiar. SO^ 



FROK TSffi CRXATION 4>0 tBS VOJOOiE. 103 

W«ter 18 die combination of oxygen with hydrogen : the 
ttttKMtpheie IB its union with azote. But neither of these 
fesolt from a prondscaoas mixtare of thdr component 
parts. One definite proportion of oxygen with one fixed 
portion of hydrogen will alone produce water.* Another 
proportion of oxygen with a determined quantity of asote, 
is requisite for the formation of the air which we and all 
earthly animals respire, t Any other proportions of either 
will make very different substances. The two elements 
are therefore as chosen, appointed, and specific things as 
the creatures are that inhabit them ; and these creatures 
have been deliberately formed with exact adaptitude to the 
properties of the sereral mediums they were to lire in. 
rfothihg can more strongly indicate a reasened creation.! 
Fishes, like vegetables, are in several natural tribes, 
very distinguishable from each other, although all residing 
in the watery element : but this element, so uniform in its 
general qualities, has yet several peculiar divisions ; as in 
rivers, lakes, marshes, and seas. Its greatest distinction is 
that of salt water in its oceanic dimisions, and of fresh 
water in its terrestrial distributions ; and some of the fish 
are appropriated to each of these. It is however a pievaO- 

* Dr. Thompson oonsi^era wator to be s compoand of one atom oxy* 
gen> and one atom hydrogen (Inorg. Chym. vol.i. p. 11, 56); or one 
volume of oxygen to two volnmee of hydrogen ; or if estimated by weight, 
edgtit of oxygen to one of hydrogen.— /ft. 99. lUe weight of a cnbie 
inch of water ia 352 grains, at the temperatare of 60.— /ft. 109. 

t The same intelligent chynrist exUbits air as containing one-fifth of 
oxygen» and fbur-fifths of azotic gas, or nitrwen^ **The mean of ten 
experiments, in which I relhoved toe oxygen from common air by means 
of pftosphonis, gave me a mixtiiro of oxygen 90, asotic gas 80=100. 
TYkia reanlt was confirmed by decomposing common air by means of 
hydrogen gas."— Thomp. Inorg. Chym. p. 57. Ed. 1831. 

X Ehrery thing, even in the mineral world, appears to be a specific and 
determinate creation. ** The opinion at present entertained by chymiats 
in general is, that simple enbatances areaggrogates of very minate par- 
ticles, incapable of farther diminution, and therefore called atostw.''-.. . 
"They always combine with each other In definite inroportions."-... 
** Matter is not infinitely divisible. Its ultimate particles cmsitt of atoms 
incapable of any ftirther division or diminution." — ** Notwithstanding 
their extreme minuteness, each of them has a specific weight.''—- Thomp. 
fal. Cb. 8-^. His observations show that every substance is a definite 
eompoirttion of a fixed proportion of its constituent particles. For each 
substance to be, this proportion must not alter: as any other makes a 
Afbrent thing. TIm permanent continuance of each is therefbre a last- 
fag evidence of their intended, ebosen, and appointed and spedfio 
creation. 

R 
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ing opinian, that most, if not all, of the iiresh water fish 
originated in the sea ; and it is certain that many which 
are inhabitants of the ocean pass from it into the rivers 
of the land, to breed and deposite their yoang ; and these 
show themselTOB to be capable of living ^utemately m 
each.* 

By the Lionsan system, as revised by Gmelin, the whole 
fish world has been arranged into six principal orders, sub- 
divided into several tribes.t Four .of these are marked by 
the position of their ventral fins, and two by their gitts.t 
This is an artificial classification, but it is a convenient one, 
and sufficiently answers its author's great end, of estab- 
lishing a precise and applicable nomenclature, that could 
be generally adopted, and easily referred and added to.^ 

*A paper was read in April, 1793, at the Academy of Sciences at 
Porif, to show that all fishes hni a marine origin, and that in tin great 
irruption of the waters the fishes of the sea were l^ in rivers, lalus, and 
ponds ; where sncli as could bear the transition and survived, propa- 
gated and left in them the fresh water species now known.— Lit. Gaz. 
No. OOI.* . • • • 'It has been lately ascertained that fish will live in wine, 
but not so long as in water, yet much longer than in air.— Bull. Univ. 
1830, p. 39. 

t Order I Apodal, without ventral fins. II. Jngnlar, with ventral 
fins ^ore the pectoral ones. in. Thoracic, the ventral under the pec- 
toral. IV. Abdominal, the same behind the pectoral. The gills of these 
have bony rays. The next two orders differ as to these. V. Braa- 
chiostegous, with gills destitute of bony rays. VI. Chondropterygious, 
with cartilaginous rays.— Linneus Syst. Turton, 1, p. 701. These six 
orders comprehend 71 genera, of wliich 875 species are enumerated by 
Dr. Turton in his English edititm of 1806. Others have since been 
added. 

X The 1st order chiefly comprises the eel, gymnotus, and swordfish 
tribes, in 13 genera and 40 species. The 2d, the cod, haddock, whiting, 
ling, bake, and burbot, in 6 genera and 53 species. The 3d, the remora, 
John Doree, the kingfish, turbot, and other flat fish. Perch, stickle- 
back, mackarel, and gurnard, in 21 genera and 425 species. The 4th, the 
salmon, trout, smelt, pike, mullet, herring, carp, and flyingfl8h,in 16 
genera and 303 species. The 5th, the sunflsh, the pipefish, the sucker, 
and several Indian, Egyptian, and Chinese ones, with others in ttie Pa- 
cific and American seas, in 10 genera and 84 species. The 6th, the stmr. 
geon, shark, ray, and lamprey, m 7 genera and 70 species. — ^T. Linn. ik. 

.... rliny had observed and enumerates 176 kinds.— L. 32. c. 1 1 We 

have now nearly 900 species distinctly discriminated. 

^Willughby, following Aristotle, and improving upon him, distin- 
gmshed the fish into three natural orders, the cetaceous, the cartilagi- 
jHons, and the spinous.— Hist. Fish. . . .This is a just division as far as it 
.extends : but the minuteness, augmentation, and accuracy of modem 
Imowledge require a larger arrangement, and more precise discrimina. 
tions. 
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But besides all the tribes which linnnus places undJer 
bis Older of fish, the inhabitants of the waters include also 
the cmstaceous and testaceous genera, and the mollnsca; 
as also the seal and morse tribes, and that of the whales, 
or cetaceous fishes. The latter are specifically mentioned 
by Moses, in addition to his general notice of all that move 
in the waters : 

" ABd EitOBm created great wbalea, Mid ersry Urlilg 
creature that moveth, wuch the water* brought fbrth 
abundantly, after their kind : and Elobim saw that it was 
good."* 

The whales, or cetaceous fishes, are so distinguished in 
nature from the rest, by their analogies to lana animals ; 
by suckling their younff at the breast ; by baring warm red 
blood ; and by a heart with two auricles and two ▼entrides, to 
propel this essential fluid, and by other peculiar properties ; 
that Linncus has separated from his .fish tribes, and classed 
them among his mammalia order, with quadrupeds, simia, 
and lnan.t It was therefore correct in Moses to give them 
a distinct specification. 

Water differs from air in being 810 dmes hearier4 But 
sea-water, containing in it a solution of chloride of sodium, 
has still greater gravity.^ Fish have therefore, in all their 
motions, to force themselves through an element that is 
nearly 900 times heavier, and, as such, more resisting sod re* 

* Gen. eh. 1. ver. 21. 

f They have two teats ; are gravid nine or ten months ; bring forth 
usually one, rarely two young. They hare apiraclea on the fbrepart 
of the scull and pectoral flaa, but no ventral or anal ones. The nostrils 
are flexnoua, and on the fbrepart of the head.— Linn. Syst. 1. p. 197. ••• 
The balaena, or common whale, suckles its young, and takes care of 
them with great affection. The eyes are a little Uoiger than those of an 
ox. It hae ears. Though so large, it is very shy and timtd. Tho 
tongue of one kind resembles that of an ox in figure. — Kerr's Linnsus, p. 
S^7, 358 . . . • They breathe the air by real lungs. They have moveable oto* 
lids and true bones, and can utter loud aound^ which no ocher flah 
can do. 

f At the temperature of 00°, and when the barometer stands «t 
thkty inches, water is 810.7S4 tiines heavier than air."—- llionip. laorf. 
Ch. i. p. 103. 

$ This sak is ** usually called common, or sea, or rock sslt, snd by Hm 
French chymists, muriate of soda. Vast beds of it exist in the new red 
sandmone formation : and «ea-i0aler. contains about 3-5th per cent, of it, 
fhsn which it is easily ]HPOcared by evaporating that liquid."-- Thomp. 
ib. vol. 11. 811. 



196 SAORED HISTORY OF THE WORLD : 

pellent to them than the air is to birds. This greater gra^ty 
assists their saspension, but impedes their motivity ; just as 
the vastly superior lightness of air facilitates the flight of 
birds, but gives no aid to their floating in it. Thus neither 
could exist in their respective elements without a peculiar 
provision adapted to each, in their muscular composition 
and nicely-suited powers. 

The suspension of fishes in water, — their power of float* 
ing in it without sinking prone from its surface to the bot* 
tom, like a stone, arises nrom the erea.t feet, that their bodies 
fure so made as to be of an equilibrium of weight with it. 
All swimminff animals are sustained by the water ; and the 
principle of uieir being so is, that they have been created 
to be rather lighter than this fluid, or not heavier. * All 
fishes — all that inhabit the waters, except the erustaceous 
and testaceous animals, are of the same specific gravity as 
the fluid they live in ;t and hence they float in it, and are 
iRistained by it4 If we were to select one marking in- 
stance of the great exertion of intellect which must have 
accompanied creation, a more impressive one could scarcely 
be adduced than the adapted formation of every fish*s body 
to the gravity of its watery abode. If all fishes had been 
of one weight, one efibrt of thou^t and contrivance would 
have been sufficient to have enabled all to swim ; but every 
species of fish — almost every individual of each species-^^ 
difiers in its weight and size from each other ; all, from the 
tittle tittlebat of our schoolboy walk and play-day, to the 
mighty and super-elephantic whale.^ A minute calcula- 
tion must therefore have been made, in the original con- 
struction of each particular fish that so varies, in order that 
the amount of its component particles, and the disposition 
and expansion of its figured dunensions, might in eveiy one 
be exactly such as to have the same specific weight with 

* BorelU de Mota Anim. e. 93, p. 946, 249. 

tBorelU,<6.a47. 

tOalUeo aaya 1m Ulvstrated this by patHng some salt water at tbe 
Wittom of a TWMol, and by introdadng upon that a atxatum oT ft«ah 
water, and then placing a ball of wax adapted to the weight of the aea- 
water m the middle of the two. Whether this was pushed up or down, 
■ "y!*^* returned to the centre or top of the salt water, with which its 
TS I ***[™"P<w*«l.— Gal- Mechan. Dial. p. 63. 
«L.it: .^ S^ '*">»«h. «w J *»'• heard, as big aa tea alephaata, can y«l 
sustain itself u the water.^-Qalileo, p. 116. 
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that space of water ^^ich its balk would occupy.* TJnli 
^s space and bulk wete iii eveiy instance precisely adapted 
to each other, not one fish would swim. Yet aU but the 
flat fish are ever floating and moYing as they please, always 
suspended and supportM, when they choose to be so. How 
surprisingly numerous must have been both the ajdthmeti- 
cal and the mechanical computatiom ! 

But the creative skill and providing care were not con- 
fined to iMm equalization oi space and bulk. Something 
more was requisite, and has been performed. The water 
itself difiers in its gravity and dicumstances. The sear 
water is heavier than the lake, and river, and pond ; and 
varies in itself^ in this respect, from many causes. Yet, as 
Galileo remarked, the fisn float and swim alike amid this 
diversity.! He found that this is accomplished by their 
being universally provided with an imfiinal functicm, by 
whose instromentatity they can and do themselves modi^ 
and adapt their own gravity to every temporaiy variation a£ 
the fluid they are in. This gift of their Maker's foresight 
is the little bladder in the middle of their body, which con- 
tains air, and which they can contract or expand as they 
please.! If the water become lighter than their bodies, 
they distend this vesicle and their own bulk, by rarefying or 
increasing the air within it ; and thus maintain their equili- 
brium with it. If the fluid be heavier, v^ch would throw 
them out of it, they empty and contract this organ accord- 
ingly, and so keepwithm it, or sink lower if they desire a 
greater depth. What a demonstration of the animal's voli- 
tion and practical judgment, and of its Creator's adapting 
foresight \^ 

* " Have yoQ not observed that fishes, as often as fhey choose, remala 
motionless under the water, so that they neither deaeend to the bottom 
nor riae to the top 1 This ehowe that tbair bodiea are equal in gravity to. 
the water.. The bones are heavier, bat thmr matter ia lighter."— -Oalileo, 
p. 117. 

t ** Fishes preserve their «qailibriam at their will, not only with oqs 
species of water, but alao with those which notorioualy diffbr; whethsr 
it be naturally or aeeidentaUy tsrbid or salt, which makes no small 
difference."— OaUl. M. Dial. p. es. 

t ** Yet they keep their ensflibrkun, so thst they can semain In every 

8 lace without the amallest motioa ; and they effhct this, I think, by th^ 
istrument which nature has granted them for this purpose^-a little 
l>ladder which they have within them, by emitting ftom it, according 
Jo their situstioo, some part of the air which it contains.'*— Galileo, p. fiC 
§ BoisUi has enUurfad on ths einvmstsnciBS nodsed hy GaUIea 

R3 
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That it is this aif-bladder which maintains and adapts 
their specific ffravity is proyed by the facts, that if this be 
burst itkey sink, and that the soles and flat fish, which live 
at the bottom of the water, have not this yesicle.* To be 
able to move through an element that resists their progress 
nearly 900 times more than the air obstructs our walking 
motions, their head has been so shuped as to divide the 
water with dase and safety. The body is made long and 
slender, to increase the facility, and is covered with an 
unctuous skin, or scales, which prevent all friction, and has 
that degree of sphericity which averts all ill effects from the 
Immense pressure of the waters that are above it. They 
likewise have a combined power and flexibility in their mus- 
cular tail^ which, by striking backwards against the water, 
eives them whatever projectility they desire, and continues 
n as long as they move it to and frcf By this tail they 
impel themselves forward, as the bird does'by its vnngs ; 
and that it may have the constitutional and habitual ability 
of doing so, it is made to have the largest muscles of a fish's 

body.t Its necessary fulness and size for this purpose 

* - .1 ■ ■ ■ ' .^ I.. I I ■ ... 

** FIAes an equal to the water in specific gravity. Hence they afe 
bettor and easier sustained by it than we are by the hardness of ths 
earth on which we tread. They have not the fttigiw of sapporting 
their />wa weight, as we have ; need no feet like quadrupeds and fowl^ 
and find no Itasitude from standing. Hence they can be of a greater 
vastneas than any land animal.'*— Boreiti de Motu, p. 251. 

** But such a unilbrmity between the gravity of the fish and the den- 
sity of the water could not be kmg nor etery where preserved, because 
Hsbea themselves become heavier from eating and lighter from their 
transpiration and discharges ; and water, by the mixtures of salts, dis> 
turbanoe of its waves, the soperambient oold and absence of the son^ 
rays, is condensed and made heavier— as the mingling of ftesh water, 
sobterraneons heat, and other causes, lessen its weight. Therefore, 
parental nature has bestowed on fish a mechanical artifieium, by which 
every inequality of their specific weight can be easily reduced to the pr»- 
lelae equiliorinm required."— A. p. 353. 

* Borelll, p. 3S3. A fish in a vessel was placed under an air-rpump: 
its bladder burst as the air was exhausted ; it sank immediately, and 
could not rise again, but fttim that time, crawling like a serpent, moved 
along the bottom.— /b. 

t *' The instrument by which fishes swim is their tail. They are not 
impelled by their side fins. As often as their tail is brandished, they 
glide swiftly through the waters ; its bending and vibrations ara there- 
fbre the true causes of their movement."— Borelll, 257, 258. . . R«y re- 
marks the same fact, and adds, that when they dart like an arrow flrom 
a bow, their fins are held close to their bodies, that they may not retard 
the motion."— Ray's Wisd. p. 151. 

t Borelli, p. 367. ** As it was thought that fish impelled themselves 
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tanse the anHoal's cenliie of gravity to be in lU baekf which 
would therefore always turn its belly upwards, but for the 
eouiiteracting force of its ventral fins. These are its pzo- 
Tided instruments for keeping it in its right and regular 
position.* .So admirably has the structure of this class of 
animated bodies been adapted to the artificial and compound 
medium in which they live. The wator having been the 
first created, its appointed inhabitants were firamed so as to 
suit exactly all its properties, and to derive from these a 
comfortable existence.t Even the faculty of se^uig, which 
they have in common with other animals, has be«i specially 
modified from its general form into a peculiarity adapted to 
their native element.^ Their mode of breathing, or of 
inspiring that air which is as essential to them as to every 
land animal, is also, with an admirable ingenuity, suited to 
the watiery fluid they live in. This has always some air 
interoungled with its particles ; and the winds and storms 
are always supplying it with new additions. No portion 
of the water is without air in its natural state ; and fishes 
mre so framed as to require no more than it thus con- 
tains, and are provided with gills to extract from it, or 
with interior frinctions to decompose firom it, all that they 
require. This process has been made as easy to them as 

hj their fins, 1 cut off the flns of a living flsh, and foand it to be canned 
with its usual swiftnew, in all directioos, Just as before."— /A. S56. 

* " To know this, I cm off the ventral fins of a living fish, and ]Nii it 
back into the pond. It then roUed fltnn right to left like a drunken man, 
and could not keep an upright pontion."— BorelH, p. SS7. ... I am sorry 
to observe that he calls this a jucundnm spectaculum. To him it mi^ 
he an amusement; to the fish it could but be a speeies of sentient 
misery. 

t *' The bodies of all are the best eontrtved and suited to that pises 
and business in the waters which is proper for them. Their bodies are 
clothed and guarded in the best manner with seales or shells, suitable 
to the place they are to reside In, the dangers they may be there exposed 
to, and the motion and business they have to perftnrm. Their centre of 
gravity, of great consideration in that fluid element, is always placed In 
the fittest part of their body. The shape o€ their bodies, espedally of 
the more swift, is the most comnnodious for maUng way throorii the 
waters, and most agreecMe to geonuiriaU niies.*'— Derbam, Phys. Theol. 
L. 9. p. 412. 

X"A protuberant eye would have been ineonvenieat for fishes,^ by 
hindering their motion in a medium so dense as water, or by bmsh'tng 
through its thickness would have been prejudiced. Therefore their 
isomea is flat. To make amends for this, and to suit the diflbrant re- 
Itaction which water has flrom that of air, the wise Contriver has made 
the crystalline sphaical in fishes, which in snimals is k B I tosia r sad 
more fiat.*— I>erhaxn. Ph. Th. ilB. 
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breathing to tis. We merelj expand and contract our cheifc 
by the action of the abdominal muscle of the diaphragm ; 
and they have only to take in water with their mouthe, and 
to eject it by the gills. Their interior functions separate 
and retain the accompanying air, and this is sufficient for 
their effectiye vitality.* They have no eyelids, neck, armsy 
legs, or external ear ; but they have, like birds and cats, a 
nictitatinff membrane to draw over their eyes, when neces- 
sary ; and they have an internal mechamsm for bearing, 
specifically fitted to the medium they dwell in. They need, 
like ourselves, a certain portion of oxygen gas, and they 
have some unknown power of increasing this, according to 
their distance from the superincumbent atmosphere, t A 
very kind attention to their comfort appears in the circum- 
stance that their natural temperature is made to be a little 
above that of the fluid they inhabit, so that there is never a 
greater difference than two or three degrees. This benevo- 
fent provision secures them from the sensation of cold, which 
they would otherwise have suffered from.t 

Fishes have been made to difier in size, according to their 
species ; and they are of all sizes and weights, firom the 
minnow to the whale. After the latter, the uiark takes the 
lead in dimensions, as it is from one to four thousand 
pounds in mass, and sometimes thirty feet long.^ Others 
are of great buUc without much length.|| But in their gen- 

* Both Pliny 0- 9, e. 7) and Galen (I. 6, c. 9) show, " that they knew 
that flak napired by their gilla ;'' thoogh Ariatotle, as the first remarks, 
liad doubted it. 

t Biot haa fimnd, from hia ezperimenta, that the proportion of ozycen 
in the air-bladder increeues with the depth of the water in which the nah 
uaoally Uvea ; from a small quantity up to £7 per cent— Mem. d^Arcneil, 
vol. i. p. 252. 

t Bruaaonet ascertained the temperature of a fish to be firom | to i a 
d^ree higher than that of the water they lived in.^Mem. Ac 1785, p. 

Ittl M. Desprets found a carpus to be 53^ in water that waa at that 

time 510.4.~Ed. J. So. vol. iv. p. 185. Boatock'a Phys. il p. 247. 

^ Turt. LinasBua, voL i. p. 014. " The white shark, carcliarias, ia ths 
most dreadfkilaad voracioua of all animals— preys on every thing which 
eomea in its way, even on i^ own tribe, and has been known to swallow 
a man whole." 

II The obkmg sunflsh, which inhabits both the European and Medi- 
terranean seaa, though but half a fbot in length, yet ia of 400 or 500 lbs* 
weight. It appears like a fish cut off in the middle.— T. Linn. 892, .... 

The rai aquUa,chiefly in the Mediterranean, grows to 900 lbs.— p. 997 

The bsUbnt, hippoglossus, in the European and Mediterranesn seas, 
Iksqnsotly isbcIms iDO lbs.; the flash fltt and coarse.— p^ 7fKt Ttm 
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«nl nature, the other kindt are under a hundred pounds. 
Few reach fifty, and moit are under twenty.* In length, 
there are not many above twenty feet.t Few attain ten 
lBet4 't'he largest number are less than three ; and most, 
not even half that size. 

The ocean pervades and surrounds the whole globe, and 
is so permeable to that projectile force which the fishes 
have been constructed to exert without fttigue, that thesa 
yniypala have facilities for ramblinff as they like which no 
others possess. But, notwithstanmng their native power* 
several prefer particular localities.^ SomeH wander to great 

glsnia of the sUunis class aometiiqea weigbs 900 lbs., and its fleah is 
good.—- p. 840. 

* The turbot weighs aometimerSO lbs., and the ooaunoa eel and tor- 
pedo SOlbo. ; as the plaice will roach to 16 lbs. and the doqpder to • 
As.— T. Lian. But these are not their ordinary aiaee. Yet Captaia 
Franklin (band common troat in s<Hne of the lakes of the Cree Indians 
upwards of 60 ibe.; at Beaver Lake, 30 lbs. was no naoommoD sise— 
JminLp.99. 

t The sword grampas, orca, in the European and Atlantic sess, is 
94 fbet long and IS Ibel broad. It attacks and Ihatens on wbales, and 
«ften destroys them.— T. Linn. ISO. The awoidllsii, gladias, in the 
Bonqwan and Mediterranean seas, growa to SO feet long, tad is veiy 
active.— /b. p. 716. The wolf-flsh, lapus, a very ravenous and flerea 
fish in the northern seas, grows to 15 (bet ; the flesh is good, bat ma 
oAen eaten.— p. 713. The fine blue shark, that is in almost every sea, 
varies (Vom 3 feet to 14 (bet ; fierce and rapaeioas, especially in warm 
climates.— p. 919. The sen^ scorpmna, a vwacioos flah, is man 3 to 4 
yards long ; its flesh is eaten in Italy.— p. 756. 

I The thnnnv, thynnas, is fjtam S to 10 (bet.— p. 8S5. The salmon 
will grow to 6 feet— p. 846. The ]Hke varies (hmi 1 (bet to 8 (bet, and 
MOWS very rapidly.— p. 660. The carp will also reach 4 (bee.-— p. 673. 
The common pereh to 9; bat the locio-perea to4 (bet.«-^. 810. The (kag- 
fish, piscatorius, attains 7 Ibet.— p. 909. The spotted dogfish 4 (bet.— p. 
915. The beantifbl klngflsh on the coaat of Normandy, is sometimes 3 
(bet long.— p. 760. The porpoise is (h)m 5 to 8 feet, and the dolphin 
flrom 9 to 10.— p. 129. The salmon-troat seldom exceeds S(bet.— p. 847. 
The ling reaches 7 feot, and the burbot 8 feet.— p. 780, 781. 

^ Thus many keep in the seas about China and Japan ; othera in the 
Red Sea ; several on the coast of India ; othere about Biaiil ; manv oo 
the West India islands ; and some in the rivers of Egypt, and in thoss 
of other conntriea. Some are in the Adriatic ; olhen in the Baltic ; and 
many are peculiar to the Caspian. The Greenland and Aretic aeas 
detain othera in their proper climates. The goldfish were in the riven 
of China and Japan till brought pnrpoaely (hxn them. 

II The voracious sea«fox, the vulpes, seven ftet long, is of this kind. 
His home is the Mediterranean, but he o(ten wandera Into the BritisU 

seas.— T. Linn. 918 The sea«plke, belone, which nsaally resides in 

ttask depths of the ocean, rises and migrates annually mwards the coasts, 
always preceding the mackerel.*~/*. 800. Bo the duetor gasterosteons 
Is the constant attendant on the ahark, and always goes be(bre it.-^ "^ 
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distances. Others are confined to inland seas and lakes.* 
Bat the ffieater part mctve freely and variouslj through all 
the divisions of the oceanic diffusion, and especially those 
which sul in large shoals, or which seek the rivers or the 
shore to prepare and deposite their spawn. 

Their reproductive system, analogous to that of plants by 
seeds, is oviparous almost in all ; although some species, 
instead of eggs, bring forth their young alive.t But the 
great majority lay their oval spawn ; and some with a fe- 
cundity that equals the most marvellous abundance ofveffe- 
table sporules or semina.t There is something in me 
statements of Leuwenhoek, which at times startles the mind 
into an unwilling incredulity, or at least create in it a doubt, 
whether imagination has not been more busy than patient 
and cautious judgment. His estimation that the eggs in a 
sinsrle codfish exceed nine millions excites this cautious 
hesitation. It is therefore a relief to find that another stu- 
dent of nature has endeavoured to ascertain the truth by a 
later and carefiil examination. M. Harmer*s investigations 
have moderated the amount, but display a productiveness in 
those fishes which he inspected that anterior to such in- 
vestigations we should not have anticipated.^ 

It IS the appointed law with many, that although among 

* Thus one species of the apams, tbe gfldilsBtts, inhabits the lake of 
Genesareth, in Galilee.— T. Linn. p. 789. 

t Tbe sharks bring forth their yonng alive, and more than one at a 
time. Tbey come enclosed in a square homy case, with filaments, which 
are twisted round comlKnes or aea^weeds, to keep them steady.— -T. 
Linn. 914. . . . The viviparous bienny, 15 inches long, produces alive 300 
or 400 young ones at a time. It inhabits the deptlis of the European 
seaS.— p. 736. . . . Therai is also viviparous, but with one only; and tbs 
young rai is in a homy ease, somewhat like the sharks. — ^p. 925. . . . Eds 
also reproduce alivo.— 707. 

X The Chinese have taken a fkncy to hatch fish under fowls. For 
Ibis purpose they collect fhrni rivers and ponds the gelatinous matter 
which contains the eggs of flsh, put it into vessels, and sell it to the pro> 
prietora of ponds. When tbe hatching season arrives, a fowl*8 egg is 
emptied of its usual contents, and tins gelatinous matter Lb put in. The 
entrance is hermetically sealed, and it is put under a hen. After some 
days the egg is opened, and placed in a vessel of water heated by the 
sun. This is kept in his rays until the little fish become strong enough 
to bear the wtemal temperature.— Bull. Univ. 1829, p. 83. 

$ His papors are published in the PbilosiH>hieal Transsctions of the 
Royal Soeiety for 1767, vol. Ivii., p. 880. His method was to weigh the 
roe of the fish with soeoracy, and then to count tbe eggs in a certain 
number of graimi. Tlw followtag are some of the Ihcts which he thus 
floq^ond:— 
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the general inhabitants of the sea, yet that they should be 
bom in river-water ; and that for this purpose their mater- 
nal parents should travel from the ocean fo the fluvial 
streams of the land ; and» forcing their way in opposition 
to the descendii^ currents, glide upwards to such places as 
they select to be proper beds for their future progeny. The 
t»lmon is a reanarkable instance of this selecting and per- 
severing instinct.* The salmon-trout, smelt, and shad, 
and several others, perform BimiIaTJoumeys.t Others sail 
in vast shoals to the coasts of difierent countries for the 
same purpose of depositing' their eggs along the suitable 
banks and shores.^ All are solicitous and carefiil to dis- 
charge them in the safest places that will promote their fu- 
ture vivification ;^ but here their parentid instinct ends : 

Carp, one bad 101,200 .... a larger 90^109 

CJodflsb 8,686,760 — 

Flounder, one 133,407 — a larger 225,966 

Ditto, weighing 6| OE. .. 851,026 — 

I>itto^94oB 1,857,400 — 

Herring,one 32,663 .... a larger 81,289 

Lobciter, on^oT 14^ oe. 7,227 .... oneofSdos. 21,609 

Mackerel, 20 os 454,061 . .. . »8mal1er 546^1 

Perch 28,823 .... asmaller 20,562 

Prawn w.. 3,806 .... asmaller 8,470 

Roach 81.586 .... asmaller 118341 

Shrimp 3,057 .... twice larger 6,807 

Smelt ....i 20,925 .... a smaller 80,001 

Sole 100,362 — asmaller 88,772 

Tench 280.087 .... asmaller 850,488 

Dr. Thompson's Hist. Roy. Soc. p. 81. 
* "The salRMMis more into rivers once a year, in large shoals, to 
deposits their roawn on beds of gravel. For this pbrpase I hey will sur- 
mount any dimcnities. They ascend often above a hundred miles, 
jbrcing their way against the most rapid streams ; and where an obstacle 
impedes tbem will spring to a height of seven or eight Ibet to pass ovsr 
it. After completing their purpose, they return to the sea poor and 
lean."— T. Linn. 845, 846. 
t T. Linn. p. 847, 851-853, 860, Oil ; the lamprey, 081 ; Honnder, 763. 
i The herring, the sprat, tbe anchovy, the thnnny, the haddock, the 
whiting, the ling, the coalAsb, the pilchard, the mackerel, the stickle* 
back, and the whiteback, all come in shoals to our coasts, or appear in 
masses in our riveTs. 

$ The upper and shallower parts of rivers, where the eggs may receive 
tbe warming rays of tbe sun as they act on the earthy bottom, are 
chosen by several ; so the shallow banks and sands of the shores, and 
wherever thiU degree of tepifying heat will occur which is requisite 
for batching the egg into its bodily development. The living princiirie 
needs Ae aid of heat for the grovnh of its material structure, bat some 
seek a dimination of light : thus tbe red ohar aspects the bovdsrs where 
uees cast a Bbade.^A. p. 849. 
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after thu care Uiey leave them to the other ageneies of irik 
ture to mature. But the young firy need no further atten^ 
tion. At the proper time, varying in each species, they 
emerge firom their oval abode,* and immediately move about 
with great agility, and apparently in the full possession of 
their appointed faculties. Their wants are so few, and the 
supply so inmiediate, that as soon as they come into sen* 
tient being they have about them all that they require. 
They need no parental nutrition. A mother, in their ele- 
ment, could not do more for them than to provide a proper 
birthplace for them ; and every maternal fish performs this 
(^Sce by moving to the right stations with the instinctive 
accuracy which resembles selecting judgment.! 

Their food is that which their element contains, and of 
which there is always abundance within the power of th^r 
easy attainment. Some subsist only on plants of various 
sorts, which grow in the sea or on its shores.t Many more 

* The salmon continaes in tbe egg four months j the carp only three 
weeks. The spawniiw time variesi Trouts are roll about Christmas ; 

B»reh in February ; pikes in March ; carp and tench in May.— Tull. in 
UL Tr. vol. zlTiii. This ^ntleman found the abstraction of the ovaries 
to increase the site of tlie fish ; but it is a cruel operation. 

t Summer is the most usual time for their productive process. In 
June, the ling approach the shore, and deposits their ova in muddy 
bottoms, and among sea- weed, near the mouths of rivers.— P. 343. ... In 
May or June, the shad and the thunny spawn.— T. L. 825. Several 
ascend the rirers in spring, and remain several weeks or months before 
they return towards the coast in winter, as the anchovy, firom Decem- 
ber to March.— 869. The haddock appears in vast shoals on the York- 
shire coast about Christmas.— 725. The codfish lays its innumerable 
aggs in tbe spring, under the stones it finds ; the whiting trout deposiies 
its spawn smong roeks in a southeriy shore.— 726. . . . The plaice lays its 
ova among tlie rocks and marine plants, about March.— Bing. 253. ... . 
Tbe f^ of erabs, and of other cruataceons species, is deposited at the 
bottom of the waters; bat it rises imdfloataou the surftce in warm and 
rainy weather, where it is vivified by the son's heat. When the cold 
comes, it sinks to the bottom, and the young ones bury themselves in 
the bottom of the sea or among the fdei and algis of the sub-marine 
rocks.— Donovan, F. M. 

i The onieomis cbflBfeodon, about an ell long, which is numoous ou 
the Arabian eoaats, feeds on herbs.— T. Linn. 781.r Two species of the 
searus, also in the same locality— one, the rivulatus, a yard long ; the 
other, stellatus, only half a Ibot, which lives among the coraJ banks. 
—790. The seisna studens also, which is Ukewise an A rabian fish.— 807. 
.... Both carp and tmch may be reared and fed like capons, with 
brewing grains, malt coarsely ground, or any grain boiled, especially 
pease. Eneye. Brit. 258. .... Mackerel (scomber) are also herb.e8ten, 
Tbsy are particularly fond of the sea-iriant called the narrow-leaved 
^ sea wrack, whieb grows in great abundance on the EngUsb 
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feed on heilM, with the addition of wonns and inaecta.* 
Some also use a kind of soft and fat earth, t A laf*|^ 
number seek their sustenance from worms and insects with* 
out the vegetable mixture.^ Seyeral Uto on crabs anil 
shellfish.^ But the great majority of the fish nation sub*- 

ooast and otber places. . . . Tbis plant, tbe '* KMlera, Is a ooounon 
material fifr packins, and A>r Btufflng cottacers* cushioos."— Lind. Nat. 
B. 290. 

'* The saliiio wartmannos, in ttie Alpine lakes of Bwitieriand, 17 
inches lone, ^ ^^HT fertile animal, fteds on wonas, inaecta. herbs, and 

sort of sponge.—T- L. 8&5 The latus cypriDn8,inhicn. inhabits ic 

great shoals the lakra and still li-vera of Northern Enrope, abont a pound 

weifht, very prolific, also feeds on worms and heilw.— 887 So the 

tench, roach, and gndgeon, and several othera; aome also taking 

oung A-y and smaller flsh. The dobula takes likewise the leeches it 

nds.— p. 881. 

t The carp and bream swallow earth. So the prickly ophidimn, the 
fosnlis cobitus, and or Ais. The carassins uses mnd for its digestiTS 

purpoees.— T. Linn. 87S, 876, 837, 883, 865, 714 The common codfish, 

for some benefit to itself, will often swallow stones and hard sub- 
stances.— 726 The beantlftil flsh of the riTers to the north of the 

Great Slave Lake, towards the arctic regions, named backs graylings, 
eorofonas signifer, described by Dr. Richardson, has "its stomaeh 
generally fill^ with gravel or black earth.*'— Frankl. Voy. p. 713. 

t As the shad, dai«, and dab.— p. 809, 881, 763. -...The common 
eel feeds on snails as well as worms ; and at nif^t will quit its watery 
element, and wander along meadows in search of them.— p. 707.. .-The 
herrings, in their season of shoaling, feed largely, as they float, on that 
Insect which at this time covers the sea with a kind of scnm, uid which 
SondoletiUB fhlly deseribes, and calls the sea caterpillar. The red char 
alpinas, in the norUmm monntatoi lakes, feeds on larv» of tbe gnat 

kind^T. Linn. 840 The chatodqn rostretos, an Indian fish, living 

diiefly near the shore, or the months of rivers, (beds on the insects which 
fly near the sorihce of the water. It catches them by i^scting water at 
them flrom its tubular snout, which strikes them down within its reach. 
— T. Linn. 770.. . .The sparus insidiator, also in the Indian sea, has lbs 
same habit, wid the same success flrom its pro^jectile dexterity .—p. 785. . . 
The zeus insidiator, in tbe ftesh waters of India, obtains Insects in s 
similar way. It sucks water into its gills, and casts it upwards suddenly 
fttim its mouth, so as to wet their wings, and disable them from immo* 
dtate flight, till it can take them.— p. 759. 

^ The sea monster, chimnra, in the deeps of the Atlantic and Nortt 

Seas, feeds on crabs, m<dlusce, and testaceous animals.— p. 913 

The monooeros balistes, in the seas of Asia and South America, ftom 

(me to three fbet long, seeks young crabs and polypi.— p. 898 The 

aenleatus, in the Red Sea, lives on cnfbs. Thediagonet, calUonjrmus, 

fteds on echini and starfish.— 733 The blenny lives chiefly oa 

crabs.— 736 The wolf-fish, which feeds on the lesser shellfish, grinds 

them to ineoes with its teeth, and swallows the shelly matter as well as 

the animal.— p. 713 The c<mger eel takes the crabs in their soft 

state.— p. 706 The teira,in the Arabian and Indian seas, feeds cm. 

the corals and testaeeoua animals.— 739 The spams auratus lives 

chiefly on sheUfisfa, which it breaks and maoeraies wUh its Strang tset» 

S 
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rist on each other. Some are bo indiscriminatingly vorsi- 
cious as to consume those of their own tribe which they can 
master or meet with.* A few make searbirds a part of 
their nutriment.! The spawn and fry of other species are 
the food of many ; and some wiU consume the animal dead 
bodies they find.t 

There is something splenetic in many of our writers, 
when they dissert on fishes. Our pleasing essajrist, poet, 
dramatist, and novelist, but too hasty and careless writer 
on Animated Nature, speaks of them with much ill-humour 
and misconception ; and, with inattention to their general 
habits and nature, characterizes all their thousand species 
by the particular appetites of a few.^ Others follow his 
track of misrepresentation. II Although the worthy doctor 
began his account with justly declaring that << millions re- 
side in their extensive and undiscovered abode, whose man- 
ners are a secret to us, and whose very form is unknown ;*' 

before it pasws them loto its stonuicb.— 784..... The tiger aharkf of 
India, 15 feet long, (beds on the testaceous and crustaeeoue animaie of 
the sea.— Pennant, Ind. Zool. p. 55. 

* Not only the aharlc and pike have this habit, bat the oomnun ood 
will also prey upon its own species.— T. Linn. 7S0. The trout likewise. 
—847. One spedea of perch, lucioperca. — 81t. 

t As the acrofk soorpflsna, in the AUantio, Meditenranean, and North 

Beas.— lb. 756 The ealmo rhombcDUs, of- Surinam, is said to bile off 

the legs of the ducks that come to the waters- to seek the first fleh they 
can master.— p. 857 But this is only ** diannond cut dianoond." 

t The conger eel has this taste.— p. 708. So the barbel and the 
gndgeon, 873, 874 ; the surmullet, 8StO ; the lamprey, 031 . The shark and 
pike take every thing. The hyrpuris coryphsna is as vmaciotis : (hna 
four to five feet long ; it follows ships, and greedily devours what is 
thrown overboard. — ^p. 741. 

^ Thus, "tbeir rapacity seems insatiable."... ."Fish are of all other 
animals, the most voracious and insatiable/'. .. . '* The lift of a fish, ftom 
the smallest to the greatest, is but one scene of hostility, yiolence, and 
evasion."- .. ." Such is the general picture of these heedless and hungry 
creatures."— Golds. N. Hist. vol. iii. p.419,421, 431,. . .".iU fish live upon 
each other."— p. 540. "All fish are enemies one to another."— p. 544. 
Both these assertions are notoriously unfounded ; and the doctor repeat- 
edly contradicts them, without perceiving it, by several ftets that hs 
states ofthelr particular classes. 

II So Mr. Wood, in his Zoography, " In the inhabitants of the waten 
we look in vain for any thing beyond the mere gratification of voracious 
appetite."— vol. 11 p. 1 15. *• The whole race of fishes seem to be impelled 
by a voracious appetite ; they are constantly in action, and perpetually 
at war. They mutually plunder and devour each other without rrmorss 
or moderation. So great is their mutual destruction, that their element 
would in time cease to be replenished, but that their fecundity exceeds 
their natural impatieace to dsvoor each other »*— p. ISL 
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and although even of those whom ** the cariosity and 
wants of mankind have drawn from their depths,** he states 
that *< their pursuits, migrations, societies, antipathies, and 
pleasures are all hidden in the turbulent element that pro- 
tects them ;'** yet this proper recollection of our very super- 
ficial knowledge of this interesting class of creatures has 
not saved them from his promiscuous invectives. But many 
of his remarks on natural history show very hasty and im- 
perfect reasoning : and to prevent your mind from being 
misled into erroneous notions concerning them, a few cir- 
cumstances shall be submitted to your consideration in the 
next Letter, which may incline you to believe that fishes are 
not such a despicable and disgraceful anomaly in creatien 
as they appear to be in these discoloured and exaggerated 
caricatures. You will find, that while as a whole they 

Sreatly resemble the other departments of the animal king- 
om, both in faculties and qualities, they seem to possess 
some advantages which might make them even happier, but 
that individuu comfort in all the races of sentient beings 
has been most carefully and universaUy provided for. This 
is the law of the formation of all, though the contingencies 
arising from the external action of oUier things oocaaion- 
ally and unavoidably cause among them, as among the other 
classes of nature^ disturbing exceptions. We must be 
wholly insulated from every other being to be entirely free 
from any exterior agency ; yet, who would desire to be a 
lone hermit in creation, to avoid the pains which fellow- 
creatures sometimes produce If 

« Golds, p. 411, 418. 

t The growth offish is very gradual in fwme. A carp is, in the flraC 
Jreor, the size or a wlllow-leaf ; in the next, (bar inches ; In the three 
following years they grow one inch in each ; and after five, they inereaae 
in the next throe yean according to the naturo of their pood.— -/ib. 639. 

As to aea-fish, fishermen allege that they moat be six yean old betbn 
they aro of a fit sixe for the table. . A mackerel in the first year is of the 
•Ace of a finger, which it doubles in the second ; in the two next yean It 
enlarges, but without melt or roe. Between five and six, it is of the 
length we eat: Tbetarbot and barbel are in the flnt year like a crowo- 
plece ; in the second, will cover the palm of the hand, and between five 
sad six, aro fit to be dressed.— Dobamel, Tr. Peches. p. loa 
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LETTER IX. 

The Forms and Colours of Fiskes^Their general Charaeter^Voiees <^ 
ssme—TTutr Serenity and habitual Om^wL 

Tm fishes which are mogt abundant and most freqnant 
in oar flight have pleasing forms. Some are more pic* 
taresque than beautilul. Occasionally we find grotesque 
4mes ;* and a few with that structure and look which are 
called deformity.! But what we deem ugliness in natars 
is veiy oftoi rather contrast and peculiarity, than absolute 
defect. We know nothing of beauty and elegance but from 
the figures, colours, moyements, arrangements, and appeaiw 
ances of created things. These are putposely so con- 
structed and diversified by their gieat Author ; and there is 
such a profiision of what excites feelings of pleasuie and 
admiration within us, that we consider as inferior, and we 
depreciate or dislike, whatever is of a dissimilar or opposite 
nature. If the more attractive objects had not been m ex- 
istence, and known to us, we should have admired and 
valued what now, from the comparison, is considered de- 
formity, and becomes our aversion. 

But, exclusive of figure, the largest number of the fish 
tribes are very agreeable objects to our sight ; and many 
eminently beautiral in their colours, and in the general ap- 

Searance of their neat and glossy skin and scales. Though 
welling in a wateiy medium, yet the marvellous light, 

* The SM bat of Edwards, snd the borned flsb of Wttlogbby, an of 
tbis tort. Tba latter has no spinal or other hone, bat is oovered with 
a thick and atrong homey eaae. The Brazilian goqwrra, whieh may 
be seen In the ** Pianchea Enlumin^es," has a strange flgore, oX a doll 
red colour. The sea nnieom, monodon monooeroa, seventeen fteC 
long, with a horn resembling ivory, protmding seventeen ftet farther, 
and having a akin like polished marble, is a pictoresqne animal, not 
unpleaMng. 

f The (rogflsh, or common angler, piscatorius Iophlas« called also 
the aea devil, resembles the tadpole of a fh>gor toad, bnt enlarged to the 
siie of four or five feet. The hammer-headed shark and the sea porca* 
pine may be deemed ugly, or only grotaaqae, according as our imaglnaf 
Usa tacUnss to eatimate them. 
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ffom whose conuMmeiit laye all beauty of colour and tplenh 
door proceed, often richly combinee its adorning beams in 
their exterior surfiuse ; and emanates from tbem, by some 
inexplicable process, its softest and sweetest brilliance. 
Our commonest fish axe often highly pleasing.* Several 
have a golden hae or spots, difficult to account for ;t and 
many, a silvery gloss, as though particles of tbese two 
metals were difiused among their skin4 Others display a 
fine tinge of bhie.^ Some, very pleasing tints of green.|| 

* "There ia not one that exceeds the mackerel in the hrillioncy of its 
colours, or in the elegance of its shape. The floe deep hloe npon the 
back is crossed by many black streaks, and accompanied by a tinge of 
green, which varies as the fish changes its position. The bright silTer 
colour of the abdomen, and the varying tinge of gold green which runs 
along the sides, are eminently beantifhl in this species; but are only to 
be seen to perfection when it is first taken out of the water, as death 
Impairs the colours."— Wood's Zoogn^hy, vol. ii. p. 170. 

f The hippnris corjrphana, six feet long, in the Mediterranean, Is sea- 
green, spotted with orange. When alive in the water, it has a fine golden 
splendour, which vanishes when dead. — p. 741. The plumieri, of the 
same genus, is golden on the tides and silvery beneath ; the upper part 
brown, with bine curved lines.— p. 742. The auratus scomber of Japan 
is a fine gold colour.— p. 835. The Arabian specioeus, of the same genus, 

is a pale golden.— p. 826 The pam of South America, is a gi4d colour 

on his back, with a silvery belly.-^p:-716. The John Dor^e has th« 
name ftom its resplendency ; it seems as if it were gilt.'— p. 760. The 
auratus sparus has a semilunar gold spot between its syes, which ouea- 
sions it to be called '* gilt-head." —p. 783. 

X The fksciolata coryphssna is a beautifVil fish, milk whits, with a sil- 
very hue. The velifera, near Southern India, is as silvery, an to colour. 
The rupertus,' round Greenland, has a silvery body.— T. Linn. p. 743, 

744 The polynemus, of the Nile, is covered with scales of a brilUaot 

silver colour, Hke spangles lying close together.— Shaw, Nat. Mis 

The Arabian ferdau scomber is silvery, with golden dots at the sides; 
another is shining silvery without the spots.— p 896. The body of the 
trichiurus is entirely silvery.- p. 712. The two species of the controgaa* 
tor are silvery.— p. 829. The Indian kurtus appears as if eoveied with 
silver scales.— p. 737. The striped surmullet has silvery scales, streaked 
with tawney .— p. 830. The stylophorus has a rich silvery body.— p. 718. 
Many others display the hue of this pleasing metaL The air uadder of 
the sphyrana argentina appears as if it were covered with silver leaf 
It is used in manuActnring artificial pearls.— p. 863. 

$ The glaucus squalns displays a fine blue in the upper part of his 
long body, and a silvery white below.— T. Linn. 919. It is peculiar to the 
shark to shine by night. An Arabian species of the scomber is of a 
shining pale blue body, with golden spots at the sides. — 825. The thunny 
is a steel blue above, and silvery in his body. — 835. Ilie perea ptmetu- 
lata is dotted with blue.— 815. 

li The oollas scomber, of Sardinia, has a body varied with fine green 
and blue.— 894. The perca volgensis is a green gold ookrar.— 816. The 
aearas vizidis is creen.— 793. The kingflith, luoa, off the ooastof Nor- 

S2 
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Delicate ^dations or difTasions of other colonn make otto 
species interesting to us.* The effect of the whole is, that 
the general appearance of the fish creation, in their formSf 
colours, brilliancy, gliding movement, rapid and change* 
fill activity, and universsd animation and vigour, excites 
sentiments of pleasure and admiration in every fidr and (vee 
mind that beholds them, in their free and spontaneous mo* 
tions, in their native element. To us — ^with the exception 
of a few, principally the shark tribe — ^they are wholly ino^ 
fensive, as even sharks are in some places. None of them 
leave their element to attack us. Not many, even in their 
own domain, would molest us ; but all, even the most hos* 
tile, remain there, helpless and indefensible against our 
power, however great their magnitude may be. All are at 
our mercy. The fiercest cannot long resist our means of 
annoyance.! We kill and take what we please. None 
can either master or escape us. The Divine command, 

nandy, is tlie most rieh and splendid in its colour of all Earopean fisb ; 
its iiody is beauciAiIly green and red, or purple, with oval white -spots.— 
700. The angelfish and lunulated gilt head have a irfea^ioff green tint. 
In the hinindo tiigla, its pectoral fins are a pale green, edged and spotted 
with a rich blue, while its body is, above, a neenish brown, and below 
silvery, with sides tinged with red.— 833. The labras viridis is green, 

with a blue lin^ on each side The L. pavo's bodj is varied with greon, 

blue, and blood-red— both Mediterraneas fishes.— p. 797, 794.... TlM 
BOX viridis, of Carolina, is green.— 859. 

* The labms trimacolatos is red, with three large spots ; so is the L. 
variegaius, with four olive stripes and four blue ones.— 800. Others dis- 
play the red colour. The hamrar sdasna, red with a copper gloss. TtM 
S. bohar, reddish, with white dots; and the S. rubra, dusky red, and 
beneath white.— 804, 805. The perca miniata is scarlet, with blue dots. 
•—816. The cuculus trigia is red above, dotted with blaclc, and silvery 
beneath.— 833. The surmallet, when deprived of his scales, is found to 
have a red body. Nothing is more beautiftil than the eolonr ef this fish 
when dying. It was esteemed such a delicacy by the Romans, that it 
was often bought for its weight in pure silver.— p. 830. Of other colours, 
the labras coquus Is purple and dark blue above, and yellow below. The 
L. mixtus is variegated with yellow and blue. The L. cynedus is a pale 
yellow, with a purple back. The L. varius is diversified with purple, 
green, blue, and black.— 803. The sciena flilvi flaromus is yellowish, 
with golden stripes; and the L. kasmira yellowish, with four large blue 
Mripes on each side.— p. 804. Many pleasing combinations of colour 
might be thus enumerated. 

f No flsh seems fiercer or more dangerous than a shark, ycA a single 
negro, with only a sharp knife, will sa;metimes voluntarily attack it. The 
animal must turn on its side to give the fiital gripe, and while he is 
making this motion, the courageous black dives beneath and stabs him in 
his*bel!y, xepeating the blows till the creature becomes his victim.—GoLds. 
Nat. Hist. vol. ilL p. 475. 
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tlmt man ** slioalcl haw doauoion over the fish of the sea," 
has been anceasingly fulfilled in all parts of the world and 
in every generation, both of their races and of our own.* 

The general character of fish is not that of voracity 
and hostility. It Js- gentleness, harmlessness, sociaUtv, 
and animation. They are peaceful animals; happy m 
ihemselves, and for the most part harmonizing toffether, 
without any general display of savage cruelty or mahgnant 

rsions. Such as are appointed to be the food of others 
in that way, and are sought and taken for that purpose, 
when the appetite actuates, but no fiirther. But they 
cannot be justly stigmatized as voracious for this habit, 
more than ourselves for taking and eating them and cattle, 
sheep, fowls, game, venison, and other living creatures. 
We are carnivorous, but not voracious. We kill and cook 
the animals we feed ,on, but we have no malice, or ill-will, 
or hostility in such action or diet, any more than in pluck- 
ing the apple, grinding the corn, or boiling the potato. 
It is therefore unjust to impute peculiar voracity and de- 
structiveness to these tribes, because some feed on smaller 
fish, and others on the moUuscs, worms, and insects that 
they find. These latter animals appear to be as specially 
provided for such as use them, as slugs and caterpillars 
are for birds, and grass for cattle ; for, at particular sea- 
sons, the ocean is made to swarm with them, for no other 
visible purpose than that the fish may derive nutrition from 
them.f The molluscs, which supply so many of the na- 
tives of the sea with their tiubslstence, are therefore en- 
dowed with a power of multiplication which, as in several 
other cases, astonishes us by its amount.^ It is the abun- 

* Even the shark sMms not habitually or willingly to attack th« 
baman race; for Captain Porilock mentions that he new five or six large 
sharks swimming abont the ship at a time when a hundred Indians, 
male and female, were in the water : they never ofibred to molest these 
people, though they seized greedily the bait thrown to them by tlis 
sailors ; nor did the islanders show any iter at the presence of the 
sharks.— Portl. and Dixon's Voy . to South Seas. Wood, |». 225. 

t Mr. Thompson has brought- to our notice the genus mysis, one of the 
small crustaceous tribes, scarcely an inch in length. Though hitherto 
almost unknown to naturalistSt it is in extreme abundance in the north 
seas. Tliey appear in spring and summer in masses so immense as to 
co-ver the ocean to a great extent.— They are then the chief food to the 
targe whales and other fish.— Thompe. Zoolog. Researches, No. 1, 1838. 

f '*The (bcandity of these moUusques acephales surpasses all belief. 
Pfeiflbr Jbund, by an artificial calculation, 400,000 young ooqaiUes con- 
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dance of these petty invertebrated animals, of various spu- 
cies, so sedulously provided for the nutrunent of the fish, 
which constitutes that luminous appearance or phosphores- 
cence of the sea which so often surprises and delights the 
mariner on his v^atch in his nightly navigation.* If some 
species of fish are always eating, which is not by any 
means an authenticated fact, they would but resemble the 
graminivorous quadrupeds, who pass their day in browsing, , 
and in resting rumination ; neither can be fitly branded as 
voracious in such perpetual mastication ; for what ani- 
mal is milder or more inoffensive than the tranquil, the 
ever-eating cow, who takes 100 lbs. of grass in a day. 

But there are some facts which indicate that the fish 
haye been much misconceived in this respect, and that, how- 
ever it may be with some particular classes, or at particular 
seasons, the far greater number take less food, and live 
with pleasure, and apparently firom choice, longer without 
any ascertainable quantity of it, than any other tribes of 
animals that we know of. " The gold and silver-fish in 
our vases seem never to want any food. They are often 
seen for months without any apparent nourishment, "f 
Even the pike, which has been so much branded as a de- 
vouring glutton, fattens on total abstinence.^ The salmon, 
although it comes in such multitudes from the ocean into 

tained between the upper part, while neuregfft were developing them- 
selves !n the qvary."— Feruss. Bull. Uni?. 1827, p. 416. 

* " The sea then appears as if on Are. The drops of water thrown 
firom one part to another are like flame. The light is not only intense, 
but of all varieties of colour, red, blue, gold, and silver. It is caused by 
many animals, of very diflfbrent sizes and classes, which come to the 
snrfhce when the sea is in motion ; and'which shine most strongly when 
they themselves are most agitated. They belong to difibrent divisions 
of the invertebrated class. They are sometimes to the depth of Ave 
fhthoms." 

Langstaif, in 1810, as he passed fWnn New-Holland to China, fbond 
them of the size of a pin's head, in little chains three inches long; but in 
such number^that the ocean seemed a sea of luminous milk. 

Mr. Thomp«ibn observed another kind, near Gibraltar, of the same 
pin's head size, of the medusa species. These were so numerous, that 
the sea looked like melted silver. Mr. Thompson particularizes other 

Ssnera of these phosphorescent crustaoeous animals, in his curious 
oological Researches, No. 2, 18S0. 
t Gkildsmith, vol. iii. p. 420. 

t ** The pike, the most voraeious of fishes, will live in a pond whers 
there is none but himself; and, what is more extraordinary, will be ofte& 
ftond to thrive there."— GoMsm. p. 431. 
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the men» yet, when opened, u never found to have vat 
nutritive substance in its stomach ;* an evidence of their 
taking none in that period of their existence— for the 
herrings, when they shoal, are found, on being opened, to 
have fed largely on the sea-caterpillar in their voyage.f 
The lamprey tribe are confessedly small, or no eaters.^ Many 
iacts of this sort will be recollected by the intelligent natu- 
ralist, which will lead hun to inquire whether the great 
majority of the finny worid do not, for the larger part of 
their existence, content themselves with the nutrition they 
extract from water alone, without any additional substance. 
At some seasons of the year, as they approach the time of 
spawning, or to recruit their wasted bodies afterward, 
many feed on the animal substances to which their asso> 
ciated instinct leads them ; but this can only be for an in* 
terval, in ell those who live on the Crustacea, moUuscB, 
«ea insects, caterpillars, or spawn — for one obvious reason, 
— that many of these are temporary productions, which 
appear only at a particular part of every year, and once 
consumed, are not to be had again until the returning 
eeason in the next year reproduces a new supply. The 
exuberant mackerel tribe, that seek in their shoaling the 
sea plant on the coasts in our neighbourhood, find that 
only in the beginning of summer. The probability there- 
fore is, that instead of being, as they are called, an ever- 
eating omnivorous race, the fish tribes are the smallest 
consumers of food, either vegetable or animal, of all the 
classes of animated nature.^ That the pike, who bears 

* "All flsbermen agree tbat tb«]r never find any find in tlie stomaeh 
or these flsh/V- Wood's Zoog. p. 178. 

t Rondoletius rightly infers their nse of this fbod, ftom the quantity 
of it fonnd in all their stomachs. 

i Dr. Goldsmith admits its " simplicity of appetite. In fact, the lam- 
prey's fbod is either slime and water, or such sm^l water insects as are 
scarce perceivable. When it comes up into our rivers, it is hardly per- 
ceived to devour any thing."— p- 493. 

$ The whale is a specimen of this. Although so vast in balk, he fteds 
on little or nothing. " How, then, do they snbsist, and grow so flu ? a 
small insect which is seen floating in these seas,' and which Linnnus 
terms tbe medusa, is sufficient for this supply." *' This is the simple 

Ibod of the great Greenland whale."-— Goldsm. p. 445 But this supply 

«an only be fbr that portion of the year when these little animals appear, 
^ot the other months tbe whale most be without this food ; and this 
seems to be the fhet— fbr ** the stomach and intestines of all tl 
animals, when opened, seldom have any thing in thom, except a 
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tbe distinction of being the most totbcioub of deronTera, 
can yet tive for months, and be heaity, without devoorin^ 
any thing, is an 'indication to us that the natural constitu- 
tion of fish is to live without any food but the element they 
swim in ; and that their requirin? it is from some extrar 
neous impulse, and for some specific purpose, which they 
accomplish by taking the temporary gratification. If food 
were essential to their comfortable vitality, they could not 
subsist without it The desire and use of it may therefore 
be inferred to be an occasional appetite, for an appointed 
end, which it accomplishes ; and not a general habit or ne- 
cessity, as it is with us and quadrupeds, for the support of 
our bodily existence.* This view of their mode of feeding 
is at least worthy of some further investigation. 

The mild and harmless character of the fish class of 
being, in its general prevalence, is impreasivdy exhibited 

onctnons labstance of a brownish colour."->7b. 446- •. .Thus tbe whale 
although the largest aod strongest of all known animals, is the smallest 
eater. 

* A few Acts as to the feeding of fish on each other will give vm a 
Ailler view of tbe habits of some in this respect. Some solbs have 
been found with roes of shellfish in their bellies, though their usual 
food is the spawn and young of other fish, and though they have no ap- 
paratus in their mouth fbr masticating shells.— Bingley, iii. p. 254 

Some of these were found within them in a state of soluticm, as if some 
chymical action of the intestines had dissolved them. Turbots devour 
the smaller kinds of fish, but invariably refiise all that are not living.— 

p. 251 Bloet (bund several young plaice and gurnards in the stomaeh 

of a LINO. In the stomachs of whitimos both sprats and young her- 
rings are often found.— Bingl. 941 The haddock has been found to 

become fht on herrings.— i^ The mackbrkl make great havoc 

among a shoal of herrings, when they get among them.— 202 The 

red surmullet feeds eageriy on crustaoeous animals.— 266 Water 

snails are found in the stomach of the grayling.— 279 The dogfish at 

times devours large numbers of the haddock and cod, and at others 
seems indifibrent to them.- 316. Remains of the dogfish have been 
found in the stomach of the fVogflsh. 

That several fish consume others is certain. But the points which 
require to be ascertained are, whether the eating appetite of fish is not 
an impulse of particular seasons for particular purposes ; and whether 
fbr some portion of tlie year they do not subsist without food ; whether 
even the carnivorous are not harmless and tranquil, except at the stim- 
ulating period: and whether their desire for food is not simultaneous 
with the supply, and as temporary as that frequently is ; and, what is 
the proportion, in number as well as species, of those who feed on other 
fish, to the tribes that use only vegetables, or insects, or the cmstaceoua 
and testaceous classes. The correct answere to these questions would 
probably reduce the alleged voracity of fishes to a much more wnder^ts 
•■Uiiiatipa than is qow entertained by many. 
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hy most of its largest tribes. The great Greenland 
'whale "pursues no other animal; leads an inoffensive 
life ; and is harmless in proportion to its strength to do 
mischief." The massy sturgeon is of the same gentle nap 
ture.* The formidable narwhal, or sea unicorn, with all 
its size and powerfid weapon of offence, displays the same 
disposition.! The Oronooko manati, which has been found 
so huge in bulk that twentynseven men could not draw it 
out of the water, and the others of this tribe, of which some 
are twenty-eight feet long, and weigh eight thousand 
pounds, are likewise gentle and peaceable animals.^ These 
mightier chiefs of the finny nation are the true representa- 
tives of its general character. All are for the most part 
the same mild, playfiil, animated, and unoffending beings ; 
and have been so designed and organized, habited and 
stationed, as to be continually of this placid temperament. 
But the ocean contains some of a different humour, as 
the woods and mountains have the wolf and the tiger. A 
warring and vindictive tempor appears at times in the Indian 
swoidfish, with a strength which resembles the impulsion 

* " The atargeon, with a form as terrible and a body as large as the 
shark, is yet harmlees. Incapable and unwilling to injure others, it flies 
firom the smallest fishes.'*— Goidsm. 405. '* It is a harmless flsh, and 
no way voracious. It never attempts to seize any of the finny tribe, but 
lives by rooting at the bottom of the sea, where it makes insects and 
sea-plants its whole subsistence."— /ft. 407. This great fish must there* 
fore be a very slender feeder. Hence has arisen the German proverh, 
*' which is applied to a man extremely temperate, when they soy he is 
as moderate as a sturgeon."— Jb. 498. Yet, «' in the water, he is one ot 

the strongest fishes that swims."— id. 499 The sturgeon ought to be 

as numerous as he is powerful ; for Lenwenhoek professes t^ have 
reckoned 150,000 millioos of eggs in a single roe. This seems extrava- 
gance. Tet Catesby declares that the female frequently contains a 
bushel of spawn. Either estimate is aurprisiug. 

t " In all the variety of weapons with which Nature has armed her va^ 
lions tribes, there is not one bo large or so formidable as thisi Yet, not- 
withstanding this, and its amazing strength and unooatehable celerity* 
the narwhal is one of the most harmless and peaceable inhabitants of 
the ocean. It i»seen constantly and inofibnsively sporting among the 
other great monsters of the deep, no way attempting to injure them, but 
pleased in their company."— Goldsm. 453.. .. It is as small an eater as 
the whale. "Both want teeth for chewing, and are obliged to live on 
insects."— 76. 

X Pennant, Buffon, and Dr. Shaw describe them as tame, inoffensivtt 
creatures, who feed on aquatic plants and such herbage as grows 6lose 
to the water, which they never quit. 
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of Ml elephant.* The grampus, with its sword-like dorsal 
fin, will attack the passing whale, and disturb the seals.t 
The beautiful dorado pursues the flying-fish, which escapes 
by emerging into the air with its pinion-like fins :t but the 
object here is fi>od, or the pleasure of the chase ; not ani- 
mosity. The scorpius cottus evinces an angry emotion :- 
but rather perhaps as a self-protecting repulsion, than as a 
purposed aggression.^ So the percus scorpoena displays 
an irritability, which may be referred to the same motive. H 
The fish which devour others for .their subsistence act but 
like all the carnivorous animals of nature ; and they are in 

*Tb6 xiphias plat]rpt«nis. His upper jaw is lengthened into ar flat, 
■harp, iyory-like beak, which reeemblee a sword, but flur more strong 
and BoUd. With this it attacks whales, and sometimes ships. When 
the ** Leopard** fVom Guinea was cleaned in 1735, the beak of a sword' 
fish was found in its bottom, which had passed throngh the sheathing 
and a three inch plank, and four inches beyond that into the solid timber. 
It had fbllowed the ship, and struck it as under sail, and must haw 
broken off in the animal's struggle to disengeige it.— Phil. Trans, vol. xll. 
• •..There is now in the Britirii Museum part of the bull of an East 
Indiaman with the sword of the fish driven completely through it almost 
to its base. The captain infbrmed Sir J. Banks tbat the animal killed 

itself by its prodigious exertion in the blow Captain Crow saw some 

swordflsh pursuing and stabbing a whale near the Hebrides, while fish, 
which he calls threshers, springing into the air, descended upon the 
whale to flap him with great violence with their tails. It was a com- 
bined attack, fh>m which he was bleeding profhsdy.— Capt Hugh 
Crow's Mem. 1890. 

tThis animal, which A«quents both the arctic and Atlantie asBs, 
94 fsec long and 13 broad, has a bony fin, oilen six fbet long, resemblinc 
a selmitar or bent sword. It is a great enemy to the whales. Flocks or 
them attack the largest, Ihsten around him like so many bnll-dogs, till 
be roars with pain, and often kill and devour him. It also carries on a: 
eonsunt war with the seals, which it pushes flrom the rocks into the 
sea by its long back weapon.— Kerr's Linna»us, p. 394. 

t Goldnm. 540. It may sometimes happen that the tropic bbd, or ths 
albatross, is In the air when it rises; but they are not **/or neroa the 
wing to seise it." 

$ The Ihther lasher. It inhabits deep places near the shores of Green- 
land and Newfbundland, and is very fierce and swift, though less than 
a foot long. Its head is armed with numerous large spines. "It fid- 
lows sharks and other large predacious fish, lashing them with its 
qiines, iMrtiich it can distend in a formidable manner, until they are 
fiMTced to abandon its haunts."— T. Linn, 753. 

II *' It inhabits in shoals the Mediterranean ; hides itself among the 
sea-weed ; preys on fish and crabs, and, when touched, erects and 
wounds with the spines of its dorsal fin.** It is above a foot in length. 
— T. L. 755 — Tbe trachinus, in most European seas, a fixA long, 
buries itself in the sand, leaving only its nose out; but yet if trodden 
upon, it strikes out the spines of its first dorsal fin with force, and in- 
flicts a woimd which causes an immsdiate inflammatioii.— A. 794. 
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evexy case the smaHest number of their order. The gene- 
ral peace of the deep is proverbial, and its usual aspect is 
that of its animated inhabitants gliding cheerfully, undis- 
tinguished and undisturbing. They are for the most part 
indifferent or inoifensive to each other, and many are 
highly social and profusely gregarious. We may therefore 
infer, that evil passions are very rare among them ; and 
that malignity, revenge, or fury should not be made fea- 
tures of their general character. Even the dreaded ahtak 
is, in its largest species, rather an unmolesting giant, except 
towards its appointed food.* And when the carnivorous 
seek their prey, we must recollect that as all fishes can 
swim at every point of the watery depth, the unfathomed 
profundity of the ocean presents abundant facility of escape, 
to any which happen to be endangered by their pursuers.! 
The natural instinct allotted to it teaches each class where 
it can move and live in the greatest safety ; and no greater 
consumption can take place among the finny race, from 
some subsisting on others, than that 'proportion which the 
laws of their creation have appointed. This is so wisely 
regulated in all tlys classes of animals which form food to 
each other, that tne general comfort and multiplicity seem 
never to be destroyed, nor even perceptibly diminished. 
No law of nature appears to be more nicely adapted, nor 
more conservatively governed, for the promotion of the com- 
mon welfare, than this endangering and yet sustaining 
agency. 

^ This is the maximoa squalus, or basking shark, dwelling in Che 
arctic and Eunqiean seas. " It grows to a prodigious sise, and feeds on 
the smaller cetaceous animals, which it swallows whole. It migrates, 
and appears at certain times in great shoals. It is fond of lying near the 
surfhce of the water, for the sake of warming itself by the sun. Bvt it 

is not very fierce."— T. Linn. 930 Tn this milder temper, it is a great 

contrast to its ferocious relations, the zygena or bammer^shaped shark, 
^the blue shsrk, and the white one. The appendiculatns, or Botany B^ 
shark, is very fierce ; but he is only 19 inches long. — Phillips's Botany 
Bav. 

t As an instance of this power of escape, it may be mentioned that a 
person in Cornwall once saw a seal in pursuit of a mnlleL The Hah 
turned to and ihiin deep water, as a hare chased by a greyliound, till, in 
order more speedily to escape, it glided into Shoal water. The seal pap- 
sued ; but the mullet, to get more surely out of danger, threw itself on 
Us side, and by that means darted through shallower water thiAi, with 
the fViU depth of its paunch and fins, it could have swam in, and so ea- 
eaped.—Bingl. An. Biogr. vol. i. p. 199 

T 
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It is in the morse and seal tribes, which display seven! 
of the qualities, and some of the bodily peculiarities, of 
the quadruped, that the spirit of personal battle most ap' 
pears. Yet even In these this combating fierceness arises 
from specific causes, and is exerted for specific ends, and 
not as a general temper ; for their usual habits are self- 
indulgence and indolent repose. The males of each kind 
fight vehemently for the particular stations they have se- 
lected, and for their connubial companions.* When at- 
tacked, they also make a sturdy and desperate resistance.f 
Yet these are mild when unmolested, and are found tame- 
able and docile4 The largest of them has the civilized 
peculiarity of being monogamous, and of living together 
with his single wife and offspring in distinct little families, 
all close and peacefiil neighbours to each other, like an 
associated tribe or class.^ Some of the species are . as 

* The ursine seal frequents the seaooast of Kamschatka, New-Zea* 
land, Statenland, New-Georgia, and other places. One male lives in 
flimily with many fbmales and their young. Each animal has a par- 
ticular stone when on land, which serves for its bed, and which it never 
deserts. Fbr their stations, and on account of tteir wives, the males 
fight bitterly ; and their battles are always siffigie combats. — Ken's 
LinnAus, p. 121. The other species of seals have the same habit. The 
oonunon seal, j^oca vitulina, sleeps generally on shore, on a stone that 
is a considerable height above water, and in summer on rocks and sandr 
banks.— id. 124. 

t The seal, when overtaken, defends himself vigorously with his feet 
and teeth, and can bear many wounds, but is killed by a blow on its 
nose.— /6. 194. 

The morse, triehichus rosmarus, or sea-horse, sometimes 18 feet 
long, and 13 feet round in his thickest part, defends himself with great 
rasoltttion. If wounded in the water, he will attempt to sink rhe boats 
by rising under them, or by sticking his great tusks into its sides. 
They often sleep on the icebergs, and, when disturbed, throw then> 
selves into the sea with great impetuosity. It was this kind which 
Alflred called borae-whales, in his account of Othei^ Voyage.— Kerr 
Linn. 118. 

tThe common seal "sports without fear round ships and boats, is 
of a gentle nature, very docile, and may be tamed and taught to obey a 
keeper like a dog."— Kerr Lin. 194. The one exhibited in London in 
1750 answered his keeper's call, would take food fh>m the man's hand, 
erawi out of water, and, when ordered, stretch himself out at fUll length 
on the ground ; and when directed, would return to the water. 

^ Of the triehichus manatus, the lamantin species, which dwells in the 
African and American seas, varying (torn 8 to 17 feet long, and 7 feet 
round, never goes on shore, but keeps near the mouths of large rivers, 
browsing on the grass there. It is said to be often tamed, and to de- 
light in muaio. It lives in families of one male, one ftmale, a halF* 
grown, and a very small young one. By pasturing macti on lbs aqaa- 
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playful as a kitten.* In le^iewing the natnfal character 
of fishesi we must, as on all other subjects, take our prin- 
ciples from the most prevailii^ phenomena; and never 
substitute the exception for the general law. 

As fishes have not a larynx, or organ of voice, nor lungs 
to collect and emit the air which is to be made vocal by it, 
they do not communicate their meaning, wants, or feelings 
by sounds, like the birds and quadrupeds. Yet a few make 
attempts of this sort. As the thunnys sail in their vast 
shoals, they utter a very loud hissing noise.f The ground 
ling, tenia, makes a similar sound when he is hand]ed.t 
The sciena stridens gives a small shriek when first taken 
out of water.^ And the grunnicus cottus also makes a 
squeaking noise when handled. H The prcat morse roars 
like a bull if distuibed, and snores while asIeep.Y The 
common seal moans piteously when pursued on land, as it 
is hunying to the sea.** The ursine kind low like an ox ;tt 
and the leonine one both grunts and snorts.tt But all these 
latter partake largely of uie quadruped nature. These at- 
tempts at utterance may be regarded as efforts of the ani- 
mal to express its feelings at the moment, and therefore as 
indications that its mental nature is experiencing those feel- 
ings. It is undergoing the emotions of pain or Tear, and it 
is remarkable, that although not organized to be vocal, the 
excitation of the alarm urges it to endeavour to express its 



tie plants, insects settle and feed on its skin ; but the sea^fbwls relievs 
them, by perching on their baclcs, and piclcing out what is molesting 
them. Their sight is weak, bat their hearing extremely acute.— Kerr, 
p. ISO. 

* The sea ape, trieh. man. siren, five ftet long, with a head resembling 
a dog, with sharp erect ears, and ajsort of beara on both lips, is of this 
character. M. Steller describes it, as he saw it off the coast or America, 
to have been flill of flrolic and monkey tricks. It swam round the ship, 
looking at it with great amazement, sometimes raising its body a third 

Sart out of the water, and keeping erect fbr a considerable time ; then 
arting under the ship, and appearing on the other side. At times ft 
dived, and brought up a sea plant like a gourd, which it tossed up and 
caught it, and played many fhntastie tricks. 

1 T. Linn. 825. t ft. 837. $ 76. 807. 

II lb. 753. IT Kerr's Linn. 118. ** lb. 124. 

tt lb. 1S3. " After a victory, they make a noise somewhat like the 
ehlri^ng of a cricket ; and after a defeat, or a wound, will mew like a 
^at.**— Btngl. An. Biog. i. p. 165. 

tt lb. IS. ** Their voice is not much unlike the deep bellowUig of the 
boll. The yoong ones bleat like SlMep.''~l BingL 109. 
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jiensations by sound. This seems to imply some unknown 
connexion between the feeliiig of pain in the living principle 
and those nerves and muscles of the body which can be 
made to signify it by sound to others. Where the organ 
of voice has been elaborately provided, as in the babe, we 
might expect an interior communication to have been pre- 
pared between the mind and its moveable larynx : but when 
no specific function has been made for the modification of 
sound into an expression of the feelings, it is extraordinary 
that the excited creature should ^eek by that to denote its 
apprehensions. It is another intimation that this marine 
class of animals have those emotions which we term mental 
feeling, that when the ursine seal is in that state which we 
call gnef or vexation, it has been observed to shed a flood 
of tears.* This bodily effort has such an appearance of 
intellectual sensibility, that the rules of just reasoning in- 
cline us to hesitate before we deny its identity in this anl- 
mal. Other feelings in this tribe seem to be of this charac- 
ter.! Fish indicate emotions which imply that a real sen- 
sation of alarm is affecting their living and thinking princi- 
ple precisely at the moment of actual danger, when fear 
would be rational in the most intelligent being.t 

But if fish are sensitive to pain and fear, they are as 
susceptive of pleasurable feelings. They have the appear- 
ance of a placid and contented state of existence. No bird 
or quadruped seems happier. None have fewer wants. 
None require less means in order to be comfortable : they 
need only food ; and yet they can subsist even without this 
when the abstinence is necessary. They sufifer nothing 
from inclemency of weather, or variations of the seasons : 
nothing from heat, cold, frost, rain, or bitter winds. They 
seem to be generally exempted from disease. They are 

♦Kerr's Linn. 122. 

t It has been stated by those who hare observed this animal in Its 
native element, "that seals delight in thander-storms ; and that daring 
these times they will sit on the rocks, and contemplate with apparent 
pleasure and gratification the convulsion of the elements.*'— ISingtey, 
vol. i. p. 160. 

I Thus the gobrns schloperi, when pursued by other fish, seeks reftige 
Jn the mud.— Turt. Linn. 748-...When the levigatus tetrodon is 

alarmed it erects its prickles.— /6. 891 When the gelatinoaus of 

Kamschatka, s foot and a half long, is first caught, it trembles like a 
pleoe of jelly.— A. 906. . . .When the tagara nia of the Red Sea la tdBsn, 
It beats vtolently with its flos in great ogitaiioa.— A. 990l 
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vAwajs in one even temperatore ; they enjoy a longer eon- 
tinmty of health and strength than moet other animala ; 
and jfrom these causes appear to possess a natural longeviw, 
which in some of their classes surpasses that of man.* It 
seems to have been ascertained that even a carp may live 
for one or two centurie8.t Some have the comforts of 
family association ;t others, that of large mutual society.^ 
<^e kind has the gratification of suckling and nursing.ll 

* Lord Bacon has thns estimated these advantages ; ** Most of the 
dioordera incident to mankind arise flrom tbe'changes of the atmoapbere: 
but fishes reside in an element little subject to change. Theirs tai a 
uuifbrm existence. Their moTements are without eflbrt, and their lift 
without labour. How long a fish continues to Ii?e, is not aseertaiued ; 
perhaps the life of man would not he long enough to measure that 
of the smallest." 

t Two ways of determining the age of fishes hare been d^fvised. One, 
by numbering the concentric circles on the scales; the other, by those 
in a transverse section of the Imckbone. On examining a fish's scale 
by a microscope, it is found to consist of circles, one of which is added 
ereryyear. The same annual addition -occurs to the backbone. By 
this mode, Buffon found a carp to have lived 100 years. Oesner had 
one as old ; and Alberti afilrms, that another was of double that period. 

BttflTon's Nat. Hist. Goldsmith's Nat. Hist. vol. iii, p. 488 The age of 

the skate and ray, which have no scales, must be judged of by the back- 
bone. Dr. Forster saw carp in Prussia between 60 and 70 years <Hd. — 
Phil. Trans .... In the royal pond at Marli, some particular fish were alive 
In the middle of the eighteenth century, which were traditionally re- 
corded to have been placed there in the reign of Francis I. in the ^- 
teenth. A pike was found to be 00 years old ; and Oesner states, that 
in 1497 one was taken in Swabia that had a brazen ring with the data 
•of 1230. But it is desirable to ha?e such (kcta conflnned by modem ex- 
perience. — Buffbn thought that whales have lived 1000 years; but 
fichultz aifoes, not unreasonably, that this inference is not sufficiently 
grounded.— Sch. Arist. Anim. 

t The seals, and walrus or morse, live in the society of their own 
flunilies and of each other, and acre flrequently seen basking together by 
scores and hundreds. The porpoises are seen swimming together in 
large herds, sometimes in regular lines very dowly, and tumbling 
about in the waters ; at other moments, darting forwards with great 
velocity in an irregular maimer. — Kerr's Linn. p. 363.. •-..^* When a 
manati is hooked m struck, the whole herd will attempt its rescue."— 
Bingl. vol. i. p. 154. 

$ The numerous fishes that live and sail together in vast shoals are 
instances of this kind of association. 

II The common whale suckles her young, and takes csre of it with 
great affection.-r-Kerr's Linn. 357. The female seals also suckle their 
-ofbpring for six or seven weeks, in caverns or hollow rocks, and then 
take them out to sea when able to take care of themselves.— Kerr, p. 
194. The morse tribes also suckle their young with attention and fond- 
AMs. The dwftm tEichifihos has breasts liks a woman.— Kenr, p» 118. 

T9 
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Their Bportironeae evidences theii enjoymenl ;* and lli^ 
motion bj siriniming, bein^ slwaya goveraable as to its ce- 
lentj by their own will, is gentle or iBpid, juetaa the; 
please j and miut Iherefoie be an eienriae as pleasurable to 
them, a> thoK of our own race who can imitate i[ Gnd and 
declare it to be to human aenaibility. Eyeu their fear cut 
lubude when the reason Tor it ceases.t 

The just conclusion from an extended and impartial re- 
view of the hatnts and appearance of this class of animala 
•eeme to be, that liah have a general tranquilUty of char- 
acter and nature, combined with much agility of move- 
ment ; and poBsese, for the moat part, that peaceful comfort 
of life and feehng which gives the great charm to sentieat 
eziatence in every form and region. Animated and pacific ; 
many species fond of social combinations ; the more insn- 
lated most commonly inoffenaive to each other ; those ap- 
pointed to be the food of oUien, becoming bo without contest 
or passion ; each with few bodily wants or exciting grati- 
ficaUons — the greet deep usually presents to our considera- 
tion an immense space of animal harmony and of temperata 
enjoyment- No life can be atrnpler than theirs — none 
seems more universally aoothing and pleasurable. Pun has 
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but little or brief residence among them ; for, e^en when 
absorbed by larger ones for nutriment, they are swallowed 
without laceration, and entombed in darkness and death 
before they are well conscious of their change of situation. 
Death therefore is to them what the Druids, in their my- 
thological theories, sang it to be to man : 

A change whicli can bat fin* a moment last— 
A point between the (Ulaie and the peat. 

Thus they represent to the contemplative mind an actual 
image of placid happiness in life, and of unfelt departure 
from it. 

Such are fish. — It is our advantage above them, that we 
can add to their physical placidity the enjoyment of the 
moral principles ; the mental sensibUities ; occasional de- 
lights of exquisite joys ; intellectual activities ; the sub- 
timer feelings of our nighest destination ; and the grati^ 
ing pleasures of social communication. All these occupy 
and attract us, and furnish many a banquet in the succes- 
sion of our revolving years. Yet, amid life's varied streams 
and sources of transport and pain, often minp^led and often 
alternating, we learn at last to prefer those milder and more 
certain or enduring pleasures which calmly sooth us, tathe 
bustle, Uifi labour, and the excitements that engage and 
animate our youth and maturer strength. Agitation and 
emotion at length lose their charm : they disturt) more than 
they amuse us. As age advances to its sober evening, we 
perceive and appreciate the value of conscious life without 
pain ; of sedate tranquillity ; of reposing, yet not inactive, 
thought ; of sensibility without perturbation ; of patient 
hope ; of resting moveability ; of sensations that please, 
but do not agitate ; of intellectual rumination ; and of 
those solemn aspirations of sacred foresight, of prospective 

Sratitude, and of humble reliance on the great mediatorial 
enefactor, which close our mortal days with true dignity, 
and make even dissolution an inestimable blessing.* 

* Amooff the IWing ereatnres in tbe waters are the tsstacbous sad 
cnnBTAOKous elasses. Hie first are reraailLable for the soAness of tiMftr 
iMdies, the continuity of their parts, the simplicity of their mouthjsnd 
4b0 permanency of their attachment to their calcareons dweUinge. Their 
•hella are prtancipally composed of carbonate of lime, with a small poition 
«f animal matter. They are divided into three arrangesBents: the 
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LETTER X. 

On the Nature and Phenomena of the mental Friautple which appear 9 
in the FishOrder of animated Sdnga. 

Thb habits of fishes are too little known for us to form 
sufficient ideas of the extent and degree of the mental fac- 
ulty which accompanies their living principle. The simi- 
larity of their brain to that of birds was remarked by one 
of our distinguished anatomists of that grand function of ^ 
our present mode of existence.* Their organs of sense 
resemble ours in the principle of their construction, with 
particular modifications to suit them to the watery medium 
in which they livcf 

That they possess and exercise volition many show. 



BivALTcs, inclading oysters, oockles, moscles, soallofps, fte. ; Uw mn- 
VALvKv, as periwinues, limpetSjWelks, and snails ; and the multivaltbs. 
Bosc has classified these under several subdivisions, in his Hist. Nat. 
des Coquilles, in the Diet. Naturelle. In his system, the arrangement 
is more methodical, and the genera more definite, than In the Linnsan 
system. The Supplement of the Ed. Encyel. art. Ck>nch(dogy, details 
the classification of Bosc. Ck>ncb<Hogy comprises the shells wUch pith 
tect the molluscous animals.— iib. 
The CRUsTACBprs have a fibrous texture, articulated members^ oom* 

J»licated organs of mastication, and at stated periods renew their cover- 
ngs. Their shells contain phosphate of lime.— Suppl. Ed. Ency. p. 384. 

* Dr. Th. Willis. As he had traced many resemblances between the 
brain of man and that ofqiiadrnpcds, so he remarks of birds and fishes, 
" Both these species of animals, coetaneoas, and as it were twins at their 
creation, have their affinity in nothing more strongly than in the (hbricm- 
lion of the brain.** He proceeds to detail the similarities. — Cereb. Anat. 
^-76. The parts wanting in the one are absent in the other. The 
Additional yeoiliaxltiea are exhitited by both. 

t Borelli examined the optic nerves of the swordfish, thnnny, and 
others ; and disputed with fiustachius and others on their structure : 
contending that they were cross-barred and complicated like cloth, and 
not longitudinal fibres.— Lett, in Malph. Op. voL ii; p. 1-7. .. .The optio 
nerves intereussate in them, as in animals. The medulla oblongate is 
exactly analogous to that of birds ; fitting the one to swim in the sea, 
joid the other fi)r that flight in the air which may be called an aerUu 
natation.— WUlifl, 76. Their cerebellum resembles that of the more pei^ 
«Bct animals.— 70. Cssserius PiaoentUilis sneilb^ plftctonr nervM 19 
^env— ift. ' 
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The two swoidfishes who plunged their beaks into the 
Bhips they pursued, apparently supposinff them to be whales, 
or some analogous substance, exhibited a vigorous deter- 
mination of their will to their own perdition.* Yet, though 
mistaken in the object, the blow was not ill judsed, nor the 
force with which it was given ; for this would nave buried 
their snout so far in a whale as to have enabled them to 
have extracted the nutritive matter they sought by the ac- 
tion, before the whale could have loosened its wounded body 
from their attack. To mistake the keel of a vessel for the 
animal, was not a greater error than a seaman^iAnistaking 
a whale for an island, or a fog-bank for a real shore, which 
has been repeatedly done.t 

The fish which climbs trees displays an equal exertion of 
peculiar will, though its exact intention is not known, be- 
yond the general idea that it is seeking for food, or some- 
thing agreeable to its perception.^ The salmon exhibits a 
remarkable instance of determined efibrt to efiect. a rational 
purpose, in the extraordinary leaps which it makes to sur- 
mount cataracts or other obstacles which impede its pro- 
gress as it ascends a river. This requires, not only will, but 
correct perception and judgment, as its muscular exertion 
must be regulated by the extent and nature of the hinderance 
which it meets with,^ and by a perception of the height to 
which its spring must reach. Other fish can make such 

* See before, note [*] p. 216. The whale endeavoars to strike {ts 
assailant with its tail ; of which one blow would destroy him. The 
swordfish, by jarreat agility, avoids the desceading ruin, and, boandiag 
in (he air, again fklls upon the whale. 

t Milt<« has noticed one of these illusions— 

" Him haply slumVring on the Norway foam 
The pilot of some small night-foundered sddfi 
Deeming some island, oft, as seamen tell. 
With fixed anchor in his scaly rind 
Moors by his side."— Par. Lost B. 1. 

X Theperca scandens, which inhabits rivulets in Tranqoebar ; about 
a palm long. By the means of the spines of its gill-covsra, and ths 
spmous rays of its other fins, it crawls up trees.— Linn. Traas. vd. iii. p. 
63. — Lieut. Dalderff saw it ascending a palm growing near a pool of 
water, and had got up five feet when observed. It was very tenactous 
of life, for it moved about on dry land numy hoars after it was taken.— 
lb Dr. Shaw calls it the climbing sparus.— O. Zool. vol. iv. p. 475. 

^ Mr. Pennant watched them at Port Abei^laalyn, where they had to 
pass a perpendicular fhll. They sprang up quite straight, and with a 
tremulous motion. They do not always succeed in th«r first leap, and 
in that ease repeat it, if they can, till they have cleared tlie diflicuinr 
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elevating starts when they choose.* The seyeral spedet 
of flying^fish display, in like manner, voluntary exertions 
on emergencies of danger, in order to escape it, and the 
idea how they can do so : a spontaneous motion for a rea- 
sonahle purpose, at the proper moment, and continued as 
lone as the necessity lasts, or the abSity to perform it re- 
moims.-f- 

The periodical migrations of so many tribes, for the pur- 
pose of fecundating and depositing their eg^s, display a 
mental instinct in rational, persevering, and efficacious ope- 
ration. 9'he same combination of action and judgment 
appears in the fish that crawls on land in search of water ;t 
and in the night journeys of eels, for obtaining food.^ But 

Ttae leap Is soraetfanes 7 or 8 feet.— Brit. Zool. vol. Ix. p. 284 " On the 

river Liffey, in Ireland, there is a cataract about 19 feet bigtiy op which 
these flsb leap. Tbey fVeqaently fall back many times beOre they sw- 
mount it."— Bin;. An. Biog. vol. iii, p. 970. 

t .The tront leaps several feet ont of the water.— T. Linn. 817. And 
the triohianiB of South America often leaps into boats a» they pass by. 
— /*. 712. 

* The scorpcona volitans, in the flresh waters of Amboyna and Japan, 
less than the river perch, thus raises and suspends itself for a time, 
when pursued.— T. Linn. 7S7.. .. .So the trigla volitans of the Mediter- 
ranean and Asiatic seas flies out of the water in every direction when 

endangered.-^/&. 834 The exoccetus volitans is the most celebrated 

for this exertion. It is done in all by the pectoral fins ; but the ittght 
can be supported only while they are wet. Captain Tobin watched 
them about Otahcite. They use ueir tail to supply their pectoral wings 
with the needed moisture. He frequently saw the dolphins and bonitoe 
in pursuit of them ; but none could go beyond 100 yards without dipping 
in water for a fl-esh supply of wet. Its length is fh>m 12 to 15 inches. 

— Penn. Br. Zool. vol, iii. p. 333. Wood, Zool. vol. ii. p. 187 They 

are sometimes in danger flrom sea-birds while in the air; but this csinci- 
dence of their presence cannot very oAen occur. The casual incident 
has been dolorously magnified into an habitual circumstance, and the fish 
supposed therefore to lead a miserable life. It is most probable that, 
having the power of the aerial excursion, it often uses it for its own 
amusement. 

t The callichthls silnris " inhabits small mnning streams of Europe, 
and when these are dried up, crawls across meadows in search of water." 
When confined, '* it is said to perforate the sides of reservoirs for the 
purpose ofmaking its escape."— T. Linn. p. 839. 

$ During tile night they wander along the meadows in search of snails 
and worms. .... Dr. Plot mentions this fact in bis History of Stafford- 
shire. That they can travel out of water is certain . . . . M. Arderon saw 
them sliding up the dry fiood-gates of the waterworks at Norwich, six 
feet above the surfoce of the water, with the greatest focility, to get into 

tiie water above the gates.— Phil. Tr. vol. xliv. p. 895 Dr. Anderson, la 

fes walked by the Dee, observed a close connected stream of younf eels, 
two inches long, moving aloogthe edge of the river in shoal watsr. They 
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wben they move with the Bemblance of following a oon* 
doctor, in a marshalled form, we cannot avoid inferring in 
them the same degree of reasoned intention and judgment 
which we ascribe to animals who exhibit such habits.* 

A distinct action of judging mind appears in the fish 
that directs the projectile blow on the insects it perceives, 
and desires to make its food ; for this requires a careful pro- 
portioning of the force to the distance, and to the amount 
of the water that is thrown ; in this operation an accurate 
perception and instantaneous judgment are necessary in 
order to produce so continually a successful result.! 

The fiishes that bide themselves in the mud, to be in safety 
from their assailants, or to avoid danger, or to procure comr 

noved on, night and day, wittaont intermpUony ftir several weeks. Tbdr 
progress was about a mile an hour. That place was six miles firooi the 
sea. The shoal was not less than fVoni 13 to 20 feet in breadth, and very 
kmg. *' Whence they came, or whither they went, I know not. I am 
Udd the same phenomenon takes place every year at the same season.'' — 

▲ad. Bee. Wood, Zool. vol. il. p. 135 Eels are in acme places so no- 

merona, that in the Garonne 60,000 are said to have been taken in one 

day by a ainirte net Dr. Bloet mentions that many wagon loads of 

them are conveyed fW>m the months of the Baltic into Saxony.^A. p. 
137 The fbllowing passage explains what Dr. Anderson saw : ** Earn 

{»rodnce their yonng about the end of summer. They are said to descend 
nto the sea for this purpose, and to take the opportunity of the most 
•bscure nights, and when the rivers are flooded by accidental rains, to 
se^ the ocean. The young fry begin fo return into the fVeah water 
about the end of January ; and continue their passage for the three ibl- 
lowing months, during which time they are taken in the river Amo by 
Bullions ; but of so small a size that a vast number of them goes to a 
pound.''— Gold. Nat. Hist. vol. iii. p. 257. 

* The lavaretus salmo " inhabits Northern Europe ; and in spawning 
time approaches the mouths of rivers in immense shoals, swimming new 
the surflice, in an acute-angled column, with a leader at their head." — 
T. Linn. p. 852. Phil. Trans, vol. IxiiL o. 149. ■ . . The thunny migrates in 
8 regular parallelogram. 

t The chetodoa rostratus, about six or eight inches long, fireqnents the 
seashores in tbe East Indies. When it observes a fly silting on the 
plants that grow in shallow water, it swims to the distance of five or six 
feet, and then, with surprising dexterity, ejects out of its tubular month 
a single drop of water, which never /ails striking the fly into the sea, 
where it soon becomes its prey. Honunel, a Dutch governor, had soma 
«f these flsh put into a tub of water, and afterward pinned a fly on a 
stick within their reach. He daily saw these fish shoot at the fly, and 
with such dexterity that they never fhiled to hit their mark.— Phil. Trans. 

vol. liv. p. 89 Pallas describes the si»na jaculatrix as securing flies 

by a similar contrivance.— /ft. vol. Ivi. p. 186. .. .The sparns insidiator, 
in the Indian seas, ten inches long, catches aquatic msects, like tbe 
cluetodon, by its snoot, which it can lengthsn oat iatQ a tube.— T. lono. 
p. 785. 
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fbrt, eyince what resembles a perception and use of the fit- 
test means to effectuate their wishes.* The salmon, when 
storms come on, sinks to the bottom ; as if with a right 
judgment to avoid what would injure it :t while those to 
whom the agitation will be rather pleasurable than perni- 
cious, become sensible of the impending change, and rise 
to the surface of its lake or stream as it approaches.t 

The gymnotus and others benumb, by an electrical dis- 
charge, the intermeddler that distuibs it, or the fish that it 
desires to arrest and swallow for its nutrition.^ 

All these are actions for reasonable purposes, very similaT 
to what all right judgment would do under such circum- 
stances. The whale displays hot merely maternal regard, 
but even affection, for its mate, and has shown the deepest 
sorrow when deprived of him. II That they are attracted by 

* "The schloperi sobitui, in tbe lakes of Araboyns, wben puraaed 

rtius, hides itself.— T. L. p. 748 The flat-fish tribe, plenroneetes, baiy 

themselTes in the sand, except their heads, to escape the notice or attaek 

of those who seek them for prey.— i^. p. 761 The tobianvs, or sand 

lance, on the recess of the tides, being exposed by the* retreat of tbm 

water, penetrates a fbot deep in the sand.— 76. p. 714 The foorilis 

cobitis, a resident of the muddy streams, withdraws into the mnd fai 
winter, as if to avoid the severity of the eoldl— p. 837 

t T. lann. p. 840. 

t As the glanis silnms, which inhabits the deep fresh waters of Bv- 
npe and the East.— T. L. p. 840 • ... So the fossilis oobitis, which is very 
restless twfbre a storm, disturbing the water, gets as near as posaiUe to 
the snrfhee.— p. 887. 

$ filoch, lehth. v. p. 38. Shaw, Gen. Zool. iv. p. 41. The gynraocas 
abounds in the rivers of Surinam. The shock takes place if only one 
hand hold the flsh and the other is put into the water over its body. 
Its effbets exactly resemble those of atmospherical electricity, eommnni- 
cated by the same conductors, and intercepted by non-oonduetors.- Dr. 

Garden. Phil. Trans The siiurus eleetricus, in the African rivers, 

c<»nmanicates a similar shock when touched, but less violently.— T. L. 

p. 840 So the tetrodon electricus, described by Faterson. in the niil. 

Trans. It inhabits the holes of the coral rocks in St. John*8 Island. 
The raja torpedo, described in the same work by Walsh, has also tUS 
electrifying power. 

J I The incident mentioned by Anderson is, that as two whales wera 
Mng tofeth<ir, a male and a female, one was harpooned by the whale- 
""fl?" -«i IH!?? ■ j**"8 *"* formidable resistance. Its companion af- 
S2.T^5ir-J!?. L «"' *"* "^^^^ **»« wounded one expired, stretched 
IKLTiM <£f!LSS?^?« ^?"^" '^Pon «»» dead flsh, and voInntMily 

52^5JL?,S-::;2i^*- '*«• H*«- ''o' »'• ?• -MS a female grampus 

52inf bSM?MS?Jjr!? «whore when attaciced. The mother got off, but 
f ?2SJ wS?iX/^^****!J*^i**J"* »»«k asain to ndease It Sr toshare 
its ftta. waller* poem of the Swnmer Wands notices this drcum- 
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light, and trm distant ]ight,*--that any'ahould be affectOila 
by oolount and by external appearances, which is asserted 
even of the'whale,t — ^imply a sensitivity which has a close 
relation with intelleetaaf impressions, and with some feel- 
ings or associations in themselyes, that we have not yet dis- 
criminated. Some also appear to distinguish musical sounds, 
«id to be interested by them,^ and eren to perceive the 
meaning of other sighs that affect their sensations.!! 

The dolphins exhibit both social and parental attach- 
ments,T or at least habits which claim the name of feelings, 

* Hie spinachia gasteiiMtetui, a aea-fisb, follows a light.— T. L. p. 8S0. 
....A-shlning ligbt no attracts fisli, that the Indians on the Canadian 
riTers tx a large pieee of Maaing bark on their oanoe in their nigitt flsb- 
ing, and choose that time of darkness aa the best for their object.— Beaihi 

Foreat Scenes In erery sea it has been found tbat fishes follow light. 

**On lighting a firs in the boats, they become snrronnded by fish. The 
•astern islandera therefore make each a flame. It is the constant 
vsage of the American boatmen ; so of modem Greece and Sidly, and 
all over the 'Mediterranean. Ligfatbonses are points of attraction fbr 
llsh, as eflfectnal as for woodcocks.*- loor. Science, No. 42, p. 266-307. 

t The salmon " is said to be fearfhl of any thing red, but allured by a 
whkc colour."— T. L. p. 846. 

t The Greenlandere have a traditional belief that the better they are 
dressed the leiw the whale avdds them, and therefore go out in search 
of them in their best apparel, which they put off as soon as they hays 

aimek and mastered their Tietim.— Wcmrs Zoog. ii. p. 136 If this 

impression were really founded on experience, we might infer that the 
whales had distinguished tbe harpooneni fVom the fostlTe dress, and, 
aot aware of the frandalent hypocriey, supposed its wearera to be, like 
ether navigatorB, traveraing the ocean without any design of hostility fo 
thenwelves. If the feet be true, it implies much attention, oboenra- 
tion, and discrimination> not erring in its aim, but made emmeoos by 
deceit. 

$ Hie large manatus or lamentin is said to dellcht in mnslc— Kerr^i 

Lhin. p. 133 Gesner afllrms that sturgeons are delighted with sounds 

of various kinds ; and that he has seen them shoal together at the notes 
efa trumpet.— Gold. N. H. vol. iii. p. 498 Nuremburgius mentions 

Kd-fish that assembled at the sound of a bell, to receive their (bod.— 
.Hist. L. 8 Dr. O. Sergius saw a similar circumstance In the 

gardens of the Archbishop of Saltzbnrg, where the trouts came together 
to the cardener when he rang a little bell. 

II ▲ nriend has oAen^seen a gentleman, who had particularly attended 
to a few fish in his pond, wave his band gently over the vrater, when ho 
wished them to come to him to be fed; and that slight alteration, for the 
moment, of the light on the water, was sufficient to bring them to him, 
aad take the worms he offered fh>m his fingers. 

ir Fisbemien say that dolphins, like whales, love to live in society, 
aad haTerooeh attachment to their little ones, and defend them couragfr* 
ensly when poisved.— Bull. Univ. 1897, p. 106. 

U 
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from their sunilarity to the effects of soch flenrihUifties. 
Their brain has mach approximation to our own.* 

Nothing is a more striking indication of the possession 
of a mental faculty in an animal than its susceptibility to 
that process and result which we call taming. It implies 
attention to the teacher, a comprehension of his meaning, a 
perception of the connexion between the means he uses and 
the effect he purposes, a desire to comfAj with his wishes in 
order to obtam the gratification which follows the docility, 
and a self-governing power to coerce its natural habits for 
the time, and to assume the others which its instructer or 
feeder imposes. Eels exhibit this teachability ;.t carps have 
become familiar,t and so has a trout ;4 even pikea have ac- 
^ired such habits. U Seals likewise become tractable like 

* The dolp&in^ brain, lilce that of the orang oatang, Is di8(iiigiiisbed 
by its large size. After the orangTs, it is that which approaches marast 
to that of man's, though, if compared with its praportioa of nervw. 
Bpiaal marrow, and cerebellum, is much less in magnitude Iteo Ibehik' 
man. In the one dissected, the henrispheres were smaller in preportioil, 
fbr they did not entirely cover the cerebellum, b had more width than 
length, compared with man's, though other mammalia have it otherwise^ 
Its cerebral hemispheres showed more numerous ciroumvolutiona and 
forrows than all other animala Tb«se were more nttmeroqs in pro^ 
portion than even in man. Its cerebellum was proportionaMy gieatar 
than in maUy and the.baae of its brain was larger^Buli. Univ. 1803. »> 
106-108. . "^ 

t In Otaheite " eels are great favourites, and are tamed and fbd until 
they attain an enormous size. These peU are kept in large holes two 
or three feet deep, partially filled with water. On the aides of these pits 
they generally remained, excepting when called by the person who fed 
them. I have been several times with the youns chief when be has ml 
down by the side of the hole ; and by giving a shrill sort of whistle, has 
brought out an enormous eel, which has moved about the surAuse of tiie 
water, and eaten with confidence out of its master*! band.'*— Ellis. Folva 
Eea vol. ii. p. 286. 

X Dr. Smith describes the old carp at Chantilly as so tame, that when 
any one approached their pond, they came to the shore in such numbers 
and eagerness as to push each other out of the water, and as if asking 

for the bread that was given them.— Tour to C:k>niin So the carp in 

the King of Prussians garden came to the shore in order ts be fed.—. 

Wood's Zoog. vol. U. p. 208 The golden carp, or goldfish, are kept in- 

ponds m China, where they are regularly fed, and taught to rise to the 
surface at the sound of a bell, in order to receive their nourishment.— 
Shaw, Oen. Zool. Penn. Brit. Zool. vol. iii. p. 374. 
^A farmer near Pontypoo] had a trout 27 yeare in his well. His 
ftmily tecame fond of it, and it would frequently eat worms out of the 

S5^k™?*?S' ^"* *^ V^"?*' ^*™«» »' wo"»<* Wde in a small hols 
for the rest of the day.— Heref. Joum. 3 Sept. 1828. 

II A pike, ma pond at Ely, became so tame as to follow the waving 
of a handkerchief fb any part otthe pond. 
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dogs.* What these could he trained to, others me most 
prohably as capable of imitating. There is nothing in their 
configuration &at should make this degree of improvemeM 
their exclusive partiealarity. Some of the inhabitants of 
the water exhibit an extraordinary degree of memory, -a 
faculty that is <il ways connected with other powers of mind.! 

The conduct of the pilot shark, the tittle fish that acts t» 
him as a jackal was reputed to do towards the Kon, implies 
faculties of observation, thought, will, decision, and com- 
munication, quite congruous with the same capacity in any 
reasoning being.t The personal vigilance of the seal, and 
the stationing of a watching guard, are actions of foresight, 
reasoning, and a selecting judgment.^ 

There must be some social feeling or gratification in being 



*Kerr'8Linn. lai. . 

tThat aalmoti sboold remember the iipot wbere tbey have once 
sinwned, and return to it again aAer a long voyage to the aea, and ^ 
able to know tbmr way to it from tbe vase ocean, iaone of the most ex- 
traordinary exertions of fish intellect that can be mentioned. Yet M. 
De la Lande, who had fastened small rings of copper to the taUs crf'aome 
of them to ascertain the fact, was assured by the^fisbemiea that thej baA 
returned to the same place for three suooeeding seasons.— Wood's Zooc. 
vol. ii. p. 176.- .■ •▲ farmer of Aberdeen bronght home a yotuig seal, 
and fed it for three days with bread and milk. His wife disIiUiif Ua 
presence, it was taken out of the town by the man and some ftienda, and 
thrown into the sea ; but it returned to therat notwithstanding every en- 
deavour to repel it. The tallest then walked into the sea as Aur- as bs 
safely could, and threw it into the waves, while they hid themselves b»> 
bind a rook ; but tbe animal again advanced to land, and fhiuid them 
out in their hiding-place^ and remained with thera, UIi tbe fiunmor took 
it back OQce more to his house. — Bingl. p. 100. 

t M. Geo/nvy, in 1708, near Malta, observed a shark sdvaneinf to tbe 
ship, preceded by two fishes, who went twiee along it ihim one end to 
the other, as if to see if it was any thing that woiild suit him, and thea 
resumed their former route. The shark never lost sif^t ^of them, •but 
regulaiiy followed their course, as if he had been dcawa bv them. Tte 
sailors threw into the sea some lard on a hook : the -Ash, who had p assed 
to some distance, stopped, and the two smaller onea went to examine it, 
and returned to the shark, who then swam after them to the sabstanca. 
He did not see it until they marked it to him, when, rushing forward to 
seize it, the book pierced his lip, and be was hcrisied on boanL^-Gsof- 
ftoy, ipBullet. dea Sciences, No. CI. Wood, Zoog. p. S38. 

^ Mr. Pennant mentions, that though seals finequently leave the water 
to sleep in the sun on the rocks, they are extremely watchfVil, and evsiy 
minute or two raise their beads, to see that no danger is approaeUns 
them. It has l}een remarked of the species called phoca leooina, whiim 
sleep in herds in miry places, that each herd places at a distance soma 
ef the males as sentinels, and these never fail to give alarm if any thing 
taosttte approach.— Kerr's Linnoeus, z. p. 132. 
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together) which induces so many of the fish tribes to haibitft 
of association* Such Yoluntaiy sodety indicates that they 
derive pleasure from the aggregation.* The periodical mi* 
grations of the herrings, in theif immeifse shoals, so dis- 
tinctly dividfaig themselves at particular stations into separate 
masses, and each takmg a difierent course, aftd comingTeg- 
ularly to the same stations at the same recurring seasons, 
display determined purpose, spontaneous agency, and suited 
knowledge of positions, course, and places, which imitate 
human will and judgment.! Other fish shoal with similar 
aggregations of concurring or sympathetic will and deci- 
sion ; and in numbers which make calculation look like ex- 
aggeration.t The regular recurrences of such emigrations 
indicate directing instmcts ; which, if they originate within 
.the animal, imply ideas, choice, purpose, object, and perse- 
verance. But on this mysterious subject our real know- 
ledge only enables us to say, that in their stationary and 

* The cominon dolphins generally swim in troojw. They are ofleQ 
ssen together, ftota five to twenty, gamboliiig about tbe ocean. One 
body ibllowed Sir R. Hawkins lOOOi^agues.— Bingl.i. p. 170. . . . . Tho 
porpoises are seldom seen but in gronps Taryine fh>m six to thirty. The 
spermaceti whales generally swim in troops of males and ftmales. So 
the sea anicoms. The seals and walrus assemble in nnmerous herds. 

t Pensant describes their shoals as distinguished into scTeral columns 
live or six miles long and three or four miles broad ; a spkce which, as 
thsy sail vwy close together, must comprise some millions. They ap* 
' annually in June oflT the Shetland Isles, in their largest bod^. One 
portion goes to the west of Ireland, where they diride again ; one 
of them moTlQg into the Atlantic, wl^ile another passes into the Irish 

^-Fenn. Brit. ZooI.toI. fii. p. 936 Mr. Donotran describes them 

as coming from the North Ocean in one immtose column, and as sepa- 
rsting as soon as they reach the Orkneys and Shetland into three divi- 
sions, or these, one passes along the tast of Scotland ; another to the 
Hebrides and Ireland ; while the ihost considerable body moves between 
OSpe Wrath and Lewis Isle, and enters the bays off the west const of 

Ssotland.— Don. in Farm. Mag. May» 1825 They are in such mnlti- 

tades, that the seabeach has fbr many miles been covered with a bank 
of stranded herrings sereral feet in depth.— British Naturalist. 

t The pUehard shoals give us a specimen of their numbers. Dr. Bor« 
Isse sssnred Mr. Pennant, that on 5 Oct. 1767, there were at one time 
snekMsd in Selves Bay 845 millions of these flsU.— Pen. Brit. Zool. vol. 

iii. p. 345 The others of these immense emigrants are the cod; the 

hadidoek, the whiting, the mackerel, the tunny, and the herring. Some 
travel a discancefh>m 3000 m 4000 miles in a season. The shoal of had- 
docks that was seen on 10 December, 1766, was three miles broad and 
tfbove fbrty long, oflT the Yorkshire coast. A similar one appeared the 
nsKt Tear on the same day ; so exact were the next visitants to their 
period. ^1 the shoals of others come every year, always in the sama 
BDonth, and fh»quently in the ssme week. 
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natnnl abode they leem tranquil, Abetment, and happy ;• 
and that the emipaiion fimm thence to the distant ooeate 
peopled If man, te which they periodically move ao mnlti- 
tudmously, is so connected with hnman aubeistence and 
l^neiit, that it seems a reasonaUe in^arence thai special i^ 
pulses or inrtincts of movement are gtven to them, on oniw 
pose that mankind may benefit firom their immense pmhie* 
tiTity.^ 

The contzlvance of the firogfish to attract its prey within 
* its reach had drawn the notice of the ancients ; ttid it is 
now named piscatorius, from the ciicum8tanoe4 Inten- 
tion, jud^ent, adaptation of the action to the purpose, and 
patient vigilance appear in their habit. 

The inisceptibilitj to fear is stiikingly shown in the lotv- 
ster. They are apt to cast their claws, on a loud di^ of 
thunder, or on the firing of a cannon ;^ but under the excitiu* 
tion of alarm, they do what has all the appearance of an ioh 
tellectual action. If at a distance firom their fisual hold in 
the rock when frightened, they will spring up towards it, 
though many feet off, and regulate, in the instantaneous 

* " Of all migrating fish, the herring and the pilchard take the most 
adventurous voyages. Herrings are fbund in the greatest abunduice la 
the highest northern latitudes. In thoee inaccessible seas, which are 
eoTered with ice for a great part of the year, the herring and pilchard 
flnil a quiet and sure retreat In that remote situation, they live at ease, 
and multiply beyond expression.**— Golds. 530. Their food is insects, 
bat as these only appear at (heir season, the cbisf part pf jtt^ lisRing^ 
lift most pass without them. 

t -** From this most desirable retreat Mr. Anderson supposes they 
would never depart ; but that their number renders it necessary for them 
to migrate. As with bees^m a hive, they are compelled to seek flVr 
ether retreats. For this jneason, the groat aolioay is seen to set out flrooi 
(he icy sea about the middle of winter."— Golds. 590. Xhedoctor adds 
Ihis strong but (os rheterlcal intimation of their amazing numbers : ** If 
all the men in the world were to be loaded witb herrings, they would 
Mt carry the thousandth part away .*^— p. 501. Tropes and flgores of 
apeedi are sometimes used to i^gnity what it is beyond our power te 
somber ; bat the allusive hypeli>ole has^ts proper limitsl 

t This Ush, which grows to seven ftet long, is very sluggish, and 
swims whli difficulty, but It has two loi\g iHender fllsments upon its 
hcnid. Immediately above the nosci, which are thicker, and round at the 
end. It Inrks behind sand-hlUs pr heaps of stones, and throwing these 
qypendages over its head, which resemble worms, the little Ibh ars 
taMuoed to an>roach them as they ^t, either Ibr play or food, till Hmf 
eome within his reach, when he springs and ssisss them.— Tort. Linn. 
tt6..... -Pliny mentions this flsl),whic)i the Greeks caUed Ipl ra cliei^ 
and the Lirtins rana. 
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flothm, both their impulse and difeetnm so exactly, as to 
throw themselvee into their place of safety through an en- 
trance hardly sufficient for them to pass throu^.* 

The anniial mierations o^ the land-crabs of Jamaica, from 
the mountains to Uie sea, there to deposite their young brood, 
exhibit also judging and determined volition in st^dy and 
pcrseTering activity for an important and rationtd end.f 

The paurental and filial sensibility and attachmenfof the 
cetaceous fishes, the walrus and the seal tribes, are so like 
the same affections in many quadrupeds and in the human 
race, that it would be an apparent inconsisteni^ to ffive 
them any other denomination.! Wherever joyous feelings 

* '* As Is flreqnentW seen, by tbe people who endesTonr to take tbem, 
St Foley Bridge. They spring, tail foremoet, as flut as a bird can fly. 
The Aahermen can see them pass about thirty fiset, and suppose they 
may go miach further. Atheneua remarks this circumstanfie, and says 
that the incunrated lobsters will spring with the activity (rf* dcdphins."— 
Wood's Zoog. vol. ii. p. 546.. 

t " The animals not only live in a kind of orderly society in thsAr re>- 
freats ia the mountains, but regularly once a year march down to the 
seaside, in a body of some millions at a time. Tbe sea is their place of 
destination, and to that they direct their march with rigbt-Iined precision. 
No geometrician could send them to their destined station by a shorter 
course : they turn neither to the right nor to the left. They will attempt 
to scale walls, to keep the unbroken tenor of their way. They are com- 
monly divided Into three battalions, of which the first consists of the 
boldest and strongest males. These are pioneers, who march forward, 
to clear the route, and to fhce the greatest dangers. The main body is 
composed of females, which never leave the mountains till the rain is 
set In for some time ; they then descend in columns of fifty paces broad 
and three miles deep. Three or. four days after this, the rear^guard 
fbliowB, consisting of males and females neither so robust nor so 
numerous as the former. The night is their chief time of proceeding ; 
but if it rains by day, they do not fhil to profit by the occasion. Whea 
the sun is hot, they make a universal halt, and wait till the cool of the 
evening. They are sometimes three months in getting to the shore. '*~-n 
€K>Id8mith, (Vom Labat's Voyage, vol. ii. p. 221. 

i "The fidelity of the male and fbmale whale to each other exceeds 
that of most animals. When a fisherman had killed one of a pair, the 
ether, who had. assisted in its defence, stretched itself on the dead ons^ 

and shared its (hte."— -Bingl. vol. ii. p. 160 The maternal whale 

carries her young one with her wherever she goes : when hardest pur- 
sued, supports it between her fine,— though wounded, still clasps it, 
cakes it with her to the bottom, and rises with it to give it breath.— A. 

Vn When a fbmale grampus and her cub were attacked, the mother 

escaped, but finding her young one detained, she rushed back to share 

Its me.— tb. 175 8o Captain Cook states "that the female walrus 

wili defend her offering to the very last, and at the expense of her ovra 
lift ; nor will the young one quit iu dam, though she be dead : so that if 
4N2e be killed, the other Is a certain prey." They display also a 
attachment to each otbor« 
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ftxiBt^ and attMt their exiatflsica by spontaiMoas morettenM 
of TiaiUe Iiilaiity, we may safely infer a conre^pondeDt pn^ 
portion of mental aeasibility* £¥en the cumbenoma whalea 
oiaplay auch emotions,* 

All the actions we have thos alladed to seem lo display 
a thinking mind in varied operation, in addition to that living 
prineiple which eveiy animal shares in oonunon with the 
vegetable kinffdom.t 

Such was the fish creation-~a race of beings both feeling 
and thinking, in that particular structure of body uid resi- 
dentiary element to which they were aasigned. like the 
vegetaUe tribes, they have been made to be useful to maot 
both in contributing to his sustenance and in supplybiffhim 
with many important conveniences* But independenUy of 
the human race, they have been created to be happy beings 
in themselves. From their vast nnmberB add varieties, and 
the comparatively small knowledge which man haiTof thepit 
and the few out of their numerous species which have been 
converted to his use, we may assume that they were made 
principally on their own account, and for the display to us 
of our Creator's mind, power, thoughts, inventions, and 
imagination. They enlarge our knowledge of his omnipo- 
tence, and give us ocular sensations of its multifarious po- 
tentiality. 

Fish seem to be more exchisively confined- to themselves 
than aAy other classes of animal life. For, excepting the 
few. species of birds and amphibious quadrupeds which 
seek them as food, no apimal but man knows or notices 
them. They live in an element which is mortal to all but 
themselves ; and no other creature, nor even man, can mo- 

* A naval officer dMcribes bis smassment near Naw-Branswldr, " in 
kxidng at the gamhelt of tlie whalea, who here eoninragated in graatav 
numbers, and aeemed more flrolickaome and playful. I saw these immenso 
creatures jumping entirely out of the water, thougta generally their 
unwieldy weight allowed little more than half their l«ngtli to riaeabow 
the surfkce, on which they fell upon their broadside with a noise like 
thunder."— Un. Serr. Joum. Nov. 1831. 

t The Tical principle in fish can sunrive the action of lYost. Those 
which were caught by Captain Franklin's party in Winter Lake fh»e as 
they were taken out of the netsvand became in a short time a solid mass 
«r tee. But if in this completely firozen state they were thawed befbre 
the Are, they recoyered their animation. This was particularly the case 
with a carp, which recovered so ftir as to leap about with sobm vigmnr 
after It had been fhnen tot thirQr-siz hoars. 
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lest them, bat as they choose to float near the smrfece of 
their waves, or to be tempted by the baited hook that de^ 
scends deeper. But they are equally unfitted and unable to 
have any concernment with other beings. They die in no 
long time if removed from their habitual fluid : and thus 
they are entirely beings of the world of waters, and have 
no functions or faculties for any other region or mode of 
existence. In ^neral, they are made to be helpless to all 
assailants. Anunals have teeth and claws, or horns, and 
other weapons for fight or escape, but few fish have such 
endangering instruments. They are an instance that an 
innumerable class of animated beings may exist in great 
comfort and activity, whose prevailing character is that of 
inoffensive and unresisting nelplessness. They are sub- 
jected to death, and several of their species receive the ter- 
mination of thefr being at times, by serving as the food to 
others ; but most of those whose life is not thus intercepted 
enjoy it for a duration which few other animals experience. 
But they are principally interesting to the contemplative 
student for the curious modification which they exhibit of 
the principles of life and of mind. They show the phe- 
nomena of these as they occur in the finny forms, functions, 
and element. ' We see in (hem fish mind and fish feelings, 
and find similarities between these and the faculties of the 
higher orders of animals and of ourselves, which deserve 
allthe attention they may excite, and enlarge our concep- 
tions of the nature c^ the intellectual qualities. They con- 
tribute to prove, that life and mind do not arise from form, 
nor depend upon it ; for they exhibit these as equally exist- 
mg in every conflguratioii, and in despite of diversity. No 
clmnges of figure prevent or suppress them, nor does the 
natter of the .bodily substance united with them either 
cause or destroy them. Life and mind are therefore inde- 
pendent of all material structure, and are some great princi- 
ples added to it and co-existing within it 
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LETTER XL 

A britf Retnew of the Molhucoj Tegtacea. Zoepkjfte, and htfumnia 
Orders ; and q^ their Indications qf Feeling tmd Mind. 

It has already been intimated that one of the great char- 
acteristics of creation has been that of multitudinous di- 
versity. This peculiarly appears in the smaller classes of 
animated natute, and among them, in those other orders of 
beings which, besides the fish and crustaceous animals, in- 
habit the sea and other waters. These have received the 
discriminating denominations of moUusca, testacea, zoo- 
phyta, and infusoria. Most of them are of a miniature size, 
and the latter of that diminutiveness to which we give the 
l^eneral name of animalcules. The greatest part of them 
inhabit the ocean ; but the last kind abound in land waters, 
and are found in most infusions. They all belong to the 
division of the invertebrated animals. They have no ver- 
tebra. 

The Mi>LLU8C4 are described as ** naked simple animab, 
not included in a shell, but fiimished with limbs.'* The 
slug, limax, is placed by liinnsus as the first genus of the 
class. There are many genera, and of some -of these the 
species are very nomerous. The absoice of vertebre has 
occasioned them to be considered by some as ah inferior 
class of beings. This degradation in the scale of existence 
UP not satisfactory to o£er naturalists, who see in their 
smaller frames indications of a careful and complicated 
construction.* 

The actinia, or sea anemone, is a numerous genus of tibis 

* M. G. Cuvier thinks that the mollnsques in general, and especially 
the cephalopodes, have a richer organization ; one in which there are 
more viscera analogous to those of the superior classes, than the other 
animals without vertebx». Hence the molluaca should not be com- 
founded with the polypi and other zoophytes, but be placed a degree 
higher in the scale. . But Uiough their organization approaches that of 
the vertebratad, yet it is not composed in the same manner, nor arranged 

on the same plan.~BuU. Univ..ld30, p. 447 M. GeoffVy 8t. HUaira 

takes the other side of the qaestloo against M. Cuvier.— A. p. 449. 
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order.* It is viviparous ; it has no aperture but the mouth. 
Feeding on shellfish and other marine animals, which it 
draws in with its tentacula, it rejects in a short time the 
shells and indigestible parts. It is usually fixed to some 
basis, and assumes various forms. When its tentacula are 
all extended it has the appearance of a full-blown flower.f 
Some of its species adhere to rocks,t others to sea-weeds 
and millepores,^ others to stone.|| One kind, bellis, the 
sea daisy, has a head like the calyx of a flower.lT Some 
appear to like an association with their fellows.** Their 
sizes vary, from several inches to the smallness of a pea.i't 
The scylla is a genus, one of whose species lives on the 
ocean, among the floating sea-we^d4t The sepia, or cuttle- 
fish, has a short head, with large eyes, and a mouth like a 
parrot^s beak. It has eight arms, with numerous suckers.^^ 
One species was eaten by the ancients, and is liked by the 
present Italians. II ii Another, of a large size. Is also a plea- 
sant food.^^ In hot climates some grow to a pro4igipu8 

* Dr. Turton enumerates 36 species of it. The body Is oblorw, cylin- 
drical, fleshy, and contractile. Its mouth is expansile, surroonoed with 
mQTing cirri.— -Lino. Syst. toI. iv. p. 100. 

i The plomera is a beautiflil species. — lb. 

t The rufh adheres to rocks. The viridis inhabits near Alexandria, 
fixed to submarine rocks. It is an inch in diameter, and has several 
rows of tentacQla. Tiie gemmacea is on the coast of Cornwall, in the 
fissures of the rocks.— A. 102 and 104. 

$ The undata has this position. The priapus adheres to shells in the 
Red Sea.— A. 

II The coceinia is fixed to Aid and stones. The alba, scarce an inch 
loaup, is fbnnd fixed to stones in the Red Sea.— A. 

^ /». 103. The dianthns, or sea carnation, inhabits the rocky coasts 
ta England, adhering to the under part of rocks. R hangs^wn like a 
yellow fig.— p. 107. 

** The soeiata, near Raribadoes, is fiixed to rocks by its smaller end, 

M^l""*J2!Ly ^**°"** *" ^*''«* groups.— ft. 104. 
rt The nodosa, which inhabits the depths of the Greenland Sea, is fi»ur 
inches long. So is the gigantea, in the Red Sea. But the pusiUa, met 

wuS?l,'^S,r".S?J!r'iu.1S!!?' Srl'"'? the 1»«« to ^a^^ 
laied tesuux».'-7» " "^ °™* »P<«1«« «» two pednnea- 

then reproduced.— ft. hq^ '""^ ***«" <>* by the conger eel, but are 
"irir The loolcata. Its iaxm bodv «».^.t 

««« ooay sometiinea wei^ 1501bs.-ft. ISO. 
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mapnitade, and are then fonnidable for theb gigantieboldera 
ana absorbing power.* 

, The. medusa is another sinffolar genus of this mollusca 
order, with a multitude of species.f They consist of a ten- 
der gelatinous mass of varying figuroi furnished with arms, 
or a tentacular process. The larger species, when touched, 
cause a slight tingling and redness, and therefore usually 
called sea nettles. They are supposed to form the diief 
food of the cetaceous fish. Most of them shine with great . 
splendour in the water.t This property of disengaging 
and emitting light ift one of those mysteries of the lumi- 
nous fluid which has not been adequately studied. This 
most uniyersal aeency of nature is as yet very imperfectly 
known, though uways about us, within us, and acting con- 
stantly around us with silent but irresistible power. The 
aurita species of the medusa is frequently found floating in^ 
the sea, from two to three inches in diameter, and when the 
sun shines upon it abeautiiut splendour is reflected from it.^ 
The.noctiluca kind wander in large groups in the Mediter- 
ranean and Atlantic, illuminating the waves, and if shaken 
in sea-water they discharge sparks of light.il The size of 
this eenus varies, from twelve inches in diameter to an 
eighth part only of that extent.lT 

The ASTBRiAB, or starfish, or sea star, is another abun- 
dant genus of the molluscous animals.** They are all in- 
habitvits of the sea, and have the faculty of renewing the 
part of their body which they may lose by violenee. Some 
of their colours are interesting, ft But the most curious of 

* This is the octopus of the Mediterranean and India seas. In the 
latter it mmietimes grows to a iarge size, the arms becoming nine ft- 
tlisms long. In tjieee seas the Indians never ventttre oat Tvithont a 
hatdiet to chop off tlieir amw, in case it should attempt to flsisten On 

them, and to draw them into the water.— T. Linn. 119 This species, 

" when opened, is said to exhibit so strong and splendid a light as per- 
feetly to iUuihinate a dark TOom.^—Ib. 

t Dr. Tnrton distinguishes 43 species. The body gelatinons, orbicn- 
lar, and genwally flat underneath. The mouth central beneath.— P. ISl. 

J /*. ISl. $ lb. m. If Tb. 

IT The octostyla species is a foot in diameter. The corona is 4 Inches' 
across. .While the mnUicina is but 1| inch in diameter.— 7». 137, 1S8. 

** llwy fix to the bottom, by swimming on the back and bending the 
rays. There are 45 species mentioned of this genus, in ths Linnans : 
many are in the north seas. — ^P. 133. 

tt The rosia is of a rich rose eoloor hi bis body, abore, and sooMtlmea 
inclining to claret.— A. 133. 
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their species is the capnt medosaB, which appears in mosi 
seas, from the beautiful network of its construction.* 

Pecutiarly numerous now, and as peculiarly important 
for its fossil abundance in our ancient rocks, and therefom 
for its diffusion in the primitive a^es of our globe, is th« 
echinus, or sea urchin. All of its class are lesraents in the 
sea, and in most seas many are eatable. Their body is 
roundish, covered with a bony, sutured crust, and generally 
provided with moveable spines.t Their pores ure each fur* 
nished with a retractile tentaculum or feeler, by which the 
animal affixes itself to any object aitd stops its motion. 
Many have ten avenues of pores, several only five.t It is 
not a Isurge animal.^ Many of its species that aie found in 
the fossil state have not yet been met with in the present 
ocean.il 

'The tejtacea order are distinguished from the molluscft 
by having the shelly fdiodes, which the others are without. 
They are bo& animals, of a simple structure^ nnd covered 
with a calcareous habitation or shell, whose pleasing varia- 
tions of colour and figure make oonchology an agreeable 
study. It will be always Im amusement, gratifying, inno- 
cent, and instructive, to collect the shells we meet in oor 
walks on the seabeach and elsewhere ; to find out by coo> 
paring them with their descriptive catalogues, to what ge- 
nus, and to what species of that genus, they belong, and to 
arrange them accordingly. This habit will introduce us to 
one portion of the great temple of created nature. . 

The testaceous genera are very nunwroos, and their spe* 

* *' tts five mjB divide into two gmaller ones, and eaeb at tbese Into 
two others. This mode of subdiyiding is cootinoed to a vast extoii, 
gradually decreasing in size, till at len^U the ramifieations amount to 
many tbottsands, forming a beautiful network. Its colour is aometiBMS 
pale or reddish white : sometimes brown."— T. Linn. 135. 

t No fewer than 128 species are specifically noticed by Dr. Tarton. 
They are mostly five-valved ; the moiUh placed beneath, and generally 
armed with five sharp teeth. The spine^ are connected to the OQttr 
skin by very strong linments, and are the instruments of motioD.— p. 19fr 

X lb. p. 13(V-140. The mamillatos of the South Seas has ten winding 
avienues.— p. 140. 

^ The pustulogus is hardly an inch high, and alymt two in diameter, 
i^ther is three-fbnrths of an inch in height and wa and a half in diam- 
eter.— p. 143. 

II Of this order, those which the animals found ia many of the l 
i^mUs, ari^ tiks Umaxyths ssoiOia, (hs teUiyi. 
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€MM Btill mora WK* The lepas, or acomthell senni, is in 
most Kas, and adhering to rocks, stones, or sheus.t Some 
of its species attach themselves to the bottoms of ships and 
pieces of wredct The animals in the phloas genas per- 
forate clay, spongy stones, and wood, while in the younger 
rtate. As they increase in size they enlarge their habita- 
tion, bot remain imprisoned within it.^ Some of them con- 
tain a phosphoric liquor of great brilliancy in the dark, and 
which illuminates whatever it touches or happens to fall 
upooJI 

The mya kind penetrate the sand and clay at the bottom 
of the sea, burying themselves and their shells wholly or in 
part-^* One mcies of this produces pearl in large quantity 
and mother-tf^pearl.** The river Conway, in Wales, had 
formerly much celebrity for producing pearls of great size 

* Dr. ToTton speciflea 87 genefa oftlwse. 8oim have's great motti- 
pllcity of speeiM : the chiton 2B ; the lepss 98 ; mya 96 ; soloa S3 ; 
tellioa 94; cardium or cockle, 98: mactra 98: venue |54; area 43; 
anomia 51 ; mytiloe, or the muscle, 04 ; nautilus 31 ; bulla 43 ; eonus 81 ; 
eyprmi 190 ; neritee 75 ; etrombus 53 ; trochua 118 ; turbo 151 ; serpula 
47 ; volttta 144 ; marasx 181 ; patella 290 ; and helix, the anail genus, 
960 species.— T. Lion. 161-610. 

t The balanus species so fix themselves In the greatest abundance in 
the European and Mediterranean sea. The balanoides aleo, thoogti 
leas numerically.' The intenexta is found on the British coasts, 
attached to oysters ; .and the costata on the Pembroke riioie, to rocks. 
The verruca species fixes on the oetrea islandica, and others.— T. iana. 
165-170. 

t The tintinnabulnm Trequently occurs in this situatioo, in the Eanv 
pean, American, and Indian seas. The anarifera species, or the du^- 
barnacle,* is in most seas, and geneially fixed in clusters to the bottMBs 
of vessels, and to old pieces of floating timber.— T. Linn. p. 166, 169. 

$ T. Linn. p. 178. *' Thus immersed, it livee in darkness. Indolence^ 
and plenty, It seems perfectly content with being encloeed in its owa 
sepulchre. The influx of the sea-water satisfies all its wants. It Ur 
Ibund in immense numbers at Ancona. It is also along the shores of 
France, and on some of the coasts of Scotland ; and is deemed a graai 
delicacy."— Bingley, iv. 310. 

' U Tlip daetylns species inhabits among the rocks of E vrope, and shiner 
by nighL It is five inches long.— A — The pnsilla, in the Amerioan 
and Indian seas, penetrates the bottoms of ships. The teredula, on the 
B(rigic shores, lodges itself in timber; while the hiansoo the American 
islands peribrates calcareous rocks and comls.— A. 173, 174...* .The 
animal of this genus is an sseidia ; Its shdl Wvalve divaricate ; hinges 
ncnrved, united by a cartilage. 

IT Its animal is an ascidia; its shell bivalve, geafirally gapioc at ons 
«d.— T. L. 174. 

** The aheli Is 5 iadMS taDsd, aad Si kiBf ; and is sa« esnoded br 

worms.— ifr. 176. 

X 
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and T^ue ; bat as pearls are deemed a disease in the fish, 
like calculi in the human body, their abundance in the 
Welsh river would indicate that its water had some quaU^ 
or substance which gave the mya a sickly tendency.* 

The ostroa, or oyster genus, is well known to us. The 
maxima species, which has the shell that the pilrrims to 
the Holy Land used to wear on their return, is m most 
eastern seas in large beds.t The edulis kind, which is our 
repast, occurs in the European seas, affixed to rodu, or in 
large beds.t The parasitica attaches itself to the roots and 
stumps of the trees which grow close to or overhang the 
water.!^ 

The anomia genus, with its strap-shaped body and bris- 
tles of fringe, is a bivalve, whose species are now in several 
seas, adhering to other things, II and is one of those primi- 
tive creations that is often mund fossiLIT The mytilus, or 
muscle genus, has one species which produces the true 
motherH»f-pearl, and frequently the most valuable pearls.** 
It has another, the lithophagus, which is distinguished by 
its stone-eating power and appetite.ft Another kind pre- 

* T. L. The glycemeris species is 10 inches braod^by 5 long.^— A. 179. 

t It is 5 Inches long, by 5^ brosd.— A. 358. The malleus, a rare m^ 

eies in the Indian and South seas, is 6 inches long and 4^ broad.— p.S?t3. 

X The old shells have often an anomia fixed to them, and are tn- 

Soently covered with serpale, lepades, sertularia, and other marine pro* 
ttctious. — lb. p. 273. N 

$ T. Linn. S77. It is more especially seen on the mengifera, and Is 
often as large as the palm of the hand. 

li The ephippium species is often sticking to the oommon oyster^thoQgtt 
S inches long, and 9| broad. The aqaamula is In the seas of Europei 
adherlngto crabs, oysters, and other fish, as the tran<^afe does to corals 
Mere. The pnbescens, of the size of a encumber seed, occurs on 
zoophytes. The texwmt is in the Norway seas, on the madreporas 
JMfolifera.— T. Linn. 281-987. 

V The cramolaris, pectinata, gryntius, pecten, dorsata, and some other 
sperles, are fbund both living and fossil : but the plicatella and lacnnosa 
are known only in the fossil state.— /i. 

** It is the margatitiferns species which inhabit the American and 
Indian seas, eight inches long, and a little broader. The inaide is bean- 
tifhlly polished. The outside is a sea-green, or else a chestnut or a bloom 
colour with white rays.— t. L. 290... .Linnsus and others found that 
by perforating the sbell the animal could.be forced to produce its pearls. 
So, if part of tb* inner surfhce be scraped off, and a small grain of mother- 
peari be introduced, tnc animal will efibse its pearly fluidupon it, and In 
fflwmakettaflnepwl. i- 7 i~ •, 

tt It lives in 'Sl^^VI?^®*"'.^™®^**^, and Indian seas; of a cinnamon 
eoloar; tlirse *"®SIl S?*^"*!.®"® ^"^•d- *' penetrates and eats away 
coral rocks, end even the hardest marbles.— A. 
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ftTfl to Hve in limestone, each in its distinct dumber.* 
The species which wc eat is found in large beds, generally 
adhering to other bodies by its long silky beard.t Others 
adhere to coral, seaweeds, zoophjrtes, and rocks4 Some 
kinds are in rivers and ponds.^ One species attains greater 
balk in the land-waters than at sea ;II and some are sought 
after by jparticolar birds as a favourite food.T 

The pmna is a genus which deserves our notice, because 
its inhabitant may be called a marine silkworm. It pro- 
duces a large quantity of fine strong byssus, which the 
Italians weave into a sort of silk.** It surpasses also most 
of the other testacea in the size of some of its species, ft 

* Tbe nigosiUy in the seas and lakes of nortta Eorope. It Is vsoally 
ftmnd lodged in Jimeatone, in great numbera. .£v«7 one oas a sepama 
apartment, with apertorea ; but these are too small flnr the shell to pass 
through without breaking tbe stone.— T. L. .. -The phloedia ofthe north 
seas penetraiea beda oT coral and Its rocks. Tbe eorslloptaagas, of tts 
American and Indian Ocean, also perfbnitea them.— 7ft. SttS, S96. 

t tile ednlia. Its ordinary length im two or three inches ; bat it be- 
comes much larger within the tnnAca, and smaller as It Uvea near to the 
BOTth. It is in both tbe Indian and European seas. It Is a rich flwd, 
but injurious to some, or at some times.— T. Linn. 991. 

t The eristagalli apeciea la affixed to gorgonla, in the Red (Sea and 
Indian Ocean ; the hyotia and flrona on beda of coral ; the cordatua, ia 
the South Sea, adheres to oorala and marine aubstancea ; tbe modii4us 
ts firand in the European, American, and In^an seas, adhering to fticl 
and zoophytes. This kind is inches long, and nearly 3 broad. The 
diseora is found in tbe south aeas of Europe, slBxed to rocks and other 
shells by its beard.— A, 389^396. 

^ The cygneus is ftequent in rivers and ponds ; firom S to 5 inches 
broad, and nearly 3 in length. The zellenais, found in stagnant waters 
ia Germany, of the unusual size of 7 inches broad by 3 long. The stag- 
naliSf in Lake Schwasca, is still larger, being 8 inches broad, and 44 In 
length.— ». 993-996. 

tfTbe polymorphua, in the Ruaaian sea, is of the sise of a plumstone, 
but in (rash water it becomes four times as large. It adheres in masses 
to stones and marine substances, by small tulU.-^T. Linn. 

IT The faba of the Greenland aea species, which is affixed to rocks by 
a bronzed beard, is tbe food of the anas hyemalis and hlstrionica. The 
anatinns, in its fresh water abode, is 5 inches long and above 9 broad. 
Ducks and crows ave extremely fond of this, and ofthe cygnetis kind. 
"When the crows find their shell too hard, they fly up with it to a. great 
height, and then drop it on a rock to break it, when they pick but the 
tpMLr^T. linn. 994. 

** T. Linn. 300. Tbe animal of the pinna or nacre is a Umax. Tbe 
shell is bivalve, fVagile, and gaping at one end, with a beard or byasus ; 
the hinge without teeth. It is generally found standing ereot in the 
smoother waters of bays, with the larger end a little open. Many are 
flinnd a verjr rich food.— libs 
tt The Qobilis, Ui tbe Adriatic and Moditenanesii, and ta the Amerleta 
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Th« srgonanta class is immortalized by the admiratuHi 
of annuity, and by its belief that it taught mankind the J 

use of sails ; which Pope has so pleasingly alluded to in 
his most valuable poem, the noblest specmien of didactic 
poetry which mankind in any language yet possess.* The 
argo species is that which has procured Uiis celebrity. The 
name nautilus is given by Linnsus to another genus with 
numerous species ; of which one kind is admired for its 
large and interesting shell, which in the East is made into 
a nch drinking cup.f It is found adhering ts the rock of 
seaweed and to coral rocks.t Several of its species are also 
found in the fossil state, evincing that it has been an in,* 
habitant of the former world as well as of the present ^ 

The conus genus is veiy pleasing in the colours o£. its 
shell ; and is remarkable for one of them being so rare and 
prized as to have been valued at one hundred guineas. || 
The cyprea, or cowry, becomes in one of its spedes the cir- 
culating money of the African negroes. It is fished up by 

seas, ia 7i incbes lone by 3^ broad. The aqnamosa of the Medtterra- 
nean ia 13 inchea long and 6^ broad. The rudia of the Atlantic and 
America ia flrom 13 to 16 inchea in length, and iVom 4i to 8 In breadth ; 
while the rotundata of the Mediterranean ia aometimea 8 feet long.— T. 
Linn. p. 301, 302. 

* The arte of bnilding fWrni the bee receive ; 
Learn of the mole to plough ; the worm to weave ; 
Learn of the little nautilus to aail. 
Spread the thin oar, and catch the driving mle. 

Eaaay on Man, Ep. 3. 

Ita animal ia a anpia or elio, and inhabita the Mediterranean and In- 
dian aeaa. The ahell ia univalve, spiral, involute, and membranaceooa, 
with one cell only. It haa five apeciea.— T. L. p. 3M. See following 
pagei251. 

T The pompiliua of the Indian and African ocean ia thia apedes. 
It ia very large and finely variesated with brown fiexuous atreaks under 
the outer covering, which ia white. The inside haa a moat beautiftil 
peaily gloaa.— n>. p. 305. The ahell of thia genua ia distinguished 
flrom that of the argonauta by being, though a univalve, divided into 
•everal departments, communicating with each other by an apertnre.-<»A. 

t As the balthicua, in the Baltic ; and the aiphunculna, in the Kd- 
lianaea. 

$ The lituus of the Red Sea has been found fosail ; so the ortbocera 
of the ocean abounds in many ancient roclca. Ita species belicites waa 
among the fossils of Maestrieht ; and the belemnita, or thunder-stone, 
li often found in this state.— /». 307-310. It has thirty-one species. 

11 /6.315. TMs is the cedo muili of the South and American aeaai 
Its shell ii yofew, painted with red, in eleven belts, and miik-whlta 
within. The conus has 81 species. Ita animal is a Umax. It is oni* 
valve, eonvolute, turbinate, andamodth.'^/A* 
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their women ; the bed of the sea being the natural mint for 
thisiheir pimple coin, suiting only the simpler state of their 
rud« society.* 

The balla genus, of very varying size, is noticeable for 
one of its many species having with its little body anorgan 
like the- gizzard of a fowl for the mastication of its focNd.t 
Amid the multiplicity of the volata, one of its kinds, in 
China, is used for beads and necklaces there ; and another 
is fixed by the natives of Tanna in a handle, to serve them 
as a hatchet4 

Of the many other genera of testacea, the murex, in some 
of its numerous species, contains the purple die of the an- 
eients ; and in its larger shell furnishes an instrument of 
musical sound. ^ 

The helix, or snail, has been used both for medicine and 
food, though it is now denounced as a destructive visiter of 
our gardens. II The teredo genus is the shipworm, which 
is found so often on the sides and bottoms of navigating 
vessels. It is nearly as active in its injurious operations 
there, as the termites ant is to timber on land. IT 

A very peculiar and distinct order of animals, and in 
many of its genera only in very modem times admitted to 
be such, appears to us ui the zoophyta ; a term expressing 
animal plants or vegetating animals, and defined to mean 
composite animals efflorescmg like vegetables. This order 

« T. Linn. 343. It is a univalve. Its animal a slof . Th^ra are 190 
species mentioned of tliii fennt.— 3S8-351. 

t R. 351. The sbell Is univalve and eonvdiiite ; its animal a 
Hmax. TlMiigl) in one icind tlie ovum is four incites long, the birostria 
is no bigger than a bean, the taydatls bat a small pea, and the spelu like 
a grain of wlieat.— /A. 34& 

I These species are the monllis and the eplseopalis. The latter shell 
is seven inches broad. The animal is a limax. under this genua Dr. 
Turton detaih 144 species.— 364-377. 

^ The loco species, which inhabits the Chinese riwres, whose abeO is 
finir or five inches long, contains a purple Juice in a vesicle on the neck. 
— T. Linn. 349. It is the tritonis, which inhabits India, the South seas, 
and the Mediterranean, whose shell, sixteen inches long, is used by tlie 
natives of New-Zealand as their musical instrument, and by the Afri- 
cans and many nations of the East as a military horn.— A. 448. 

tl The pomatia snail was introduced into England by Sir Kendm 
Digby, for medical purposes. The snail was a fkvourite dish with the 
Eomans, and is still used for (bod during Lent in many parts of Catholio 
SnnqM. It is oviparous, and tenacious of life. The eggs of the hat' 
tanris, OTgarden snail, resemble small peas. — /ift. 513 989. 

f A.m. Theanimalisaierabella. 
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embfaces the qponge, coral, and polype classes, with a taw 
others.* 

The sponge ia allowed now to be a living being;. but it 
long remained a question whether it was a regetSblB or an 
animal one. Its animality is now the belierof the best 
naturalists. It is described as fixed and torpid ; of varioos 
forms, composed of network fibres, or of masses of small 
spines interwoven together, and clothed with a gelatinous 
flesh full of small mouths on its surface, by which it ab- 
sorbs and rejects water. t The officinalis species, or com* 
mon sponge, is found in the Archipelago, the Mediterranean, 
and the Indian Ocean, adhering to rocks by a broad base. 
It often is seen with small stones, shells, and particles of 
sand enclosed within its cells, and is sometimes pierced and 
gnawed by marine animals into irregular winding cavities ; 
but it gives no indication of a sensitivity greater than that 
of plants.^ The oculata species in the Bntish seas is from 
five to ten inches high. One kind, on the rodus of Guinea, 
has a stem as thick as a finger, and branches as quiUs, 
surrounded vnth small, obtuse, shaggy tufts.^ Some are in 
the land'Waters ;|| and one in the ocean is fiill of gelajtinous 

flesh.T 

The coral classes, to which in our preceding letters we 
have alluded, axe distinguished in the Linnsan arrangements 
into several genera. The tubipores consist of erect, hollow, 
cylindrical, parallel, and aggregate tubes, varying into ten 



* T. Linn, 6l4. 

I a. 656. Tbis genus has 49 species, noticed by Dr. Tarton. 

i " The interaal part, when cat perpendicularly, conaists of small 
tubei, compoaed of reticulated fibres, and ending, on the outaide, in an 
infinite number of amall circular holes, which are the bibulous months 
of the animal ; each of these is sonoonded by a few erect, pointed 
flbres.*'— P. «58.p 

ilh.959. 

li The lacustris, at the bottom of the lakes in England and Sweden, 
is creeping, and brittle, with erect, round, obtuse branches. It is 
oorered with scattered pores, in which are aoraetimea found, daring 

autumn, amall, bluish, shining globules The fluviatilis is a dull green, 

erect and flragile. It has scarcely the appearance of animal life, hot it 
has a llshv smell, and pores ftill sf green gelatinoua granuiatUms. The 
ftisbiUsof the German lakes is cinereoos, flriable. and the fbod of Aab 
Uiare.— i>. ««. 

f This is the tonnantoss species on the British, AfHcan, snd Indlsa 
eossts, adhering to marina substances. When ikvsh, it is of a brlglltt 
orange eeloar ; when dry, it is whitish, and very light ; and, if bioUa, 
r as o m hla s dw crumb of bissd.— A. 909, 
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■peoM ;* madwporefl are a coral, wUb lamellete, aUr-ahaped 
cavitiea: they have been divided into 117M)eeiea.t The 
milleporea are of a similar natare, mostly DFanched, and 
eoT«red witb cylindrical turbinate pores4 Tbe cellepore 
IB an analogoua genaa, with ita coral somewhat membranap 
oeous, and composed of round cells.^ The ids coral has a 
atony jointed stem, covered by a soft porous cellular flesh or 
balk; the mouths beset with oviparous polypes. II The 
antipathes and gorgonia genera are distinguishable from 
the foregoing, which are all stony corals, by their homy or 
bony nature.T The alcyonium, is still more fleshy and 
leatheiy.^* There are several other curious genera placed 

* Tbe animal of these Is a hydra or polype. The alcioomos speeies 
Is often ftrand in the Indian and Aftierican seas, Inenuting places of 
rocks, gorgona, and oocoanuta. The ccmlea ocean in vast masaeo in 
tte Indian Ocean. Several kinds are in the north seas. The miniaeea 
la a beantUtal little coral, the amalleat of its gemis, beinf seldMi above 
one-ibanh ofan inch high.— A. 0S3-696. 

t The animal is a hydra or polype, and lives in the North and GraeiH 
land seas, and also in the Mediterranean and Indian Ocean. It has 8 
species.— A. 040. 

t Six speeies are partlcolarised.— A. 041. 

^ The mnsiea species, a> bright scarlet, le fixed to rocks and other 
eorals in the American and Indian seas. It consists of tubes rising over 
each other by stagee, like the cells of a honeycomb, divided by parti- 
tions. The serpens is flreqnently cast on the shores of the Baltie, 
Bnrcqiean, and American seas, adhering to stalks of fticl and corallines. 
Tbe stSllata and stmes are only seen fbssil. The Ibscicolaris now on 
the Greenland shone is somecimes met with in ealcanons ro^s.** 
T. Unn. 014, 015. 

11 This antanal resembles s medusa. Tbe vernmeaiis species, aa 
etbicalsr star, with a convex disk fhll of tnbulats pores, and ndiats 
banl«r, inhabits the European, Mediterranean, and Red seas, sdheriof 
to msrine vegetables, and the softer zoophytes. It is the sixe of a split 
pea, and seems an intermediate speci.es between this genus and the 
tubipon and millepon. The flingites kind in the findian and Red seas, 
flom one to six inches diameter, has sometimes a fbotscalk. Tbe porpita 
of a lupin sice, in the Indian and Red seas, and the ananas of the Me^ 
terranean and America, an flreqnently found fossil.— A. 016, 617, 

TT Tbe antipathes has a stem expanded at tbe base! internally it fc 
homy, and beset with sma)) spines ; externally it is tovered with a gsla- 
ttnoos flesh, beset with numerous polype-bearing tubercles.— T. L. 643. 
....The spiralis kind inhabits tbe Indian, Mediterranean, and North 
seas. It is " of a homy, hard, black substance, exceedingly brittle : very 
long, and variousiy twisted, and about the site of a writing-pen."—/*. 
. .. .Tbe gorgonia genos has s stem which is corky, woody, mxmy, boay^ 
or coriaceous, composed of glassy fibres ; or like stone, striate sad tapsiw 
tttg, becoming spongy and frfaUe when dry. Mouths with polypes cover 
the aosOkce of the stem. 41 speeies are aolioed.— A. 645-6S1 . 

** The stem is ** fixed, fleshy, gelatinooa, spongy, orcorlaceous, bssst 
with polMs-bsailng siallaisd seHe.** 88 spsosa an MWSsatBi i» 
858-690. 
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in this order of zoophytes, which will gratify the patient 
naturalist :* of these, the sertolaris has the power of emit^ 
tine a fieiy light.t 

One of the most remarkahle class of animated beings 
which the Creator has chosen to make part of his earthly 
creation, is that diminutive order which is named the infu- 
soria ; described to be minute, simple animalcules, seldom 
visible to the naked eye. The order embraces fourteen 
genera : of these, the first has a contractile body, covered 
with a shell4 Cognate with these is the vorticella genus, 
nearly as diminutive, with a naked contractile body, seated 
on a stem, and furnished with collate, rotatory organs.^ 
The trichoda is a worm, also invisible to the unassist^ eye, 
pellucid, hairy, or horned, yet in numerous species.il The 

* At the flustra; with a fixed stem, consieting of numerous cells 
united toftether and woven like a mat, m which ixa polypes reside.-r-T.L; 
C63 The tubularia ; with a tubular steni fixed at the base, the ani- 
mal " proceeding from the end of the tube, and having its beiid crested 
with tentacula.'* — ^P. 665..... The corailina; is coralline, common, in 

one of ita species, on every shore, growing in clustered tufts, about the 
thickness of a large thread, and sometimes used &> a vermifuge. — ^P. 673. 
... .The sertularia ; with a homy stem, producing polypes from minute 

shells with their eggs or living young, and. in 77 species.— P. 675.. .... 

The penatula, or sea pen. This is not affixed. It is of various shapes, 
supported by a bony part within, naked at the base. "Hbe upper part 
generally has lateral ramificationa, with rows of tubnlar denudes, that 
produce radiate polypes from each tube. It has ISspecies, one of whieh 

is the encrinttB.--687, 600 The iiydra, or common polype, which 

fixes itself by lis base It is gelatinous and contractile, and Airniahed 
with setaceous tentacula or feelers. It inhabits fresh waters, and pro- 
duces offspring or qsg IVom its sides, which fall off These seem at fliat 
small papiHe, but increase in length until they assume the parent form, 
and then drop off. It has the power of reproducing its parts when de- 
stroyed ; and if cut in any direction, each separate part becomes a per- 
fect polype.— /». 601. 

t " If the leaf of a plant to which they adhere receive a smart stroke 
with a stick, the whole sertularia will be most beautifully illuminated, 
every point from which a polype issues appearing as If on firs.'*— 
Bing. 344. 

t The branchionuB, in ISspecies. Of these, the mucronatus has a tail 
with moveable spines. The quadridentatua swims with great swlftncai 
— T. L. 710-715. 

$ The polypiora species, in the European seas, adheres to the fticl 
seaweed, and appears to the naked eye like a white point. The coo* 
vallaria is In fVesh waters, on othn substances, with the same appear- 
ance.— 76. 094-607. . . . .Fifty-seven species are noticed. 

II The grandlnella species of this order occurs in fresh water, and in 
v^etable infunons, like a minute pellucid globule. The cometaUnd, 
is seen in pure water, a pellucid globule with brteht molec.uljSs. The 
gnuMta in stafaant waieis ; jutepaque gloimle, wuli a peUiicid maigliH 
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Mwuia if another dan, imperceptible to the ordinaiy 
sight, yet fi>und to be a real existence, pellucid, and fur- 
nished with a tail.* Ten other ffenera of the same order of 
miniature beings, but with a iiiU anJ distinct individuality 
of animal Hie, have also been traced, studied, and delineated ; 
all unknown to our more distant ancestors, and only re- 
vealed to our knowledge by the astonishing powers of the 
microsoope and of the lummous fluid.f 

All the orders mentioned in this Letter consist of inver- 
tebrated animals, or those which have no vertebrs. They 
appear, to those who estimate importance by size, to be 
insignificant things ; but magnitude is no criterion of either 
life or mind. The trees of the forest spring from the little 
eorculum in their seeds. In that small spot their vital 
principle, organization, and qualities are abiding. Animals 
likewise emerge from the larger space of the maternal ova. 
So that the infusoria which the natural eye cannot see, or 
beholds only as a shinine point, are not very much leM 
than that speck in the embryo of the lion or the man, which 
the vital principle of both, and the soul of the latter, first 
occupy and anunate. This is as great a mystery as it is a 
certamty. We see the fact ; however incompetent we may 
boy in our present ignorance, to comprehend or explain it. 

sanoanded with short bain. The sol species is found in water which 
has been kept some time ; its body round, crystalline, dilatable, and 
contractile, with divergent rays of hairs longer than the diameter of its 
body. The linter appears in infusions of old grass. It varies in shapes 
and sometfmes has rotatory aootions. TJm innata of salt-water has a 
contractile funnel form. The lynceus appears in water which lias been 
k^ some time : its intestines are said to be eminently visible. Bizty 
specimens of this genus have been named.— T. Linn. 703-710. 

* Of its 13 species, the gyrinos occurs in animal infusions. The 
iaqoiela in salt-water. This kind changes its shape into a spherical, 
long, or oval figure, but always preserves its tail. The muiaWlls is 
flHind In stagnant pools in such innumerable myriads as to cover the 
whole surfkce with a shade of gr<wn or red. The catellus appears in 
water where flowers have been kept. The head moveable ; the abdo- 
men twice as long as that, and filled with intestines. The tenax is in 
water wiUi which the teeth have been washed.— T. L. 710-712 

t These are thegonum, the colpoda, the Paramecium, the cyclidium, 
the vibrk) ; leucophra, bacillaria, encheHs ; ' volvox, so named from ha 
quick rotatory motions ; and the monas, the most simple of all know 
animated beings. Of this genus, the termo occurs in most animal 
and vegetable infusions. *' Of all known animals, it to the most minute, 
being so extremely delicate and transparent, as often to elude the roost 
blghiy magnifying powers, blending, as it were, with the water ia wUoh 
it swlmi.^-Dr. Turtoo's Linn. p. 713-7S4. 
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Mind can exist in a point, as well as in the giant form into 
which that vital speck gradually enlarges. 

But this division of animated nature has not inmost of its 
classes the same nuiaber of organized senses which the 
creatures of greater bulk possess, as M. Cuvier has re* 
marked.* Yet all these inferior orders exhibit indications 
of sentient, feeling, thinking, willing, and acting mind, as 
well as more important animals. In the mollusca order, 
the luna calendula sinks of its own volition into a hole 
when disturbed.! The holutheria genus contract or expand 
as they please.t The larger species of the medusa, when 
touched, produce a slight tingling and redness in the hand 
of the molester ; and one of its kinds, on feeling contact 
contracts itself into the form of an apple.^ A new mollusca 
has been found to form a thread to guide it back to its shell 
when it moves from it.il 

* " In the invertebrates, the ieneea are seldom to be met with all to- 
gether in the same object. The cephalopoda have no amell. Several 
gasteropoda cauneither hear nor aee. The animals of bivalve ihells 
Bfive neither eyes» nor ean*, nor smell ; and the zoophytes, and the races 
below them, have, it is affirmed, only the single sense or touch, wblcb 
fir them is so extremely delicate, as to be acted upon even by UghL— 
Kirby, vol. Iv. p. S35. Cuvier, Anat. Comp. vol. if. p. 36S. 

t Turt. Linn. 105. Mr. Hughes says of this sea marigold: " I often 
attempted to pluck one Trom the roqk to which tbe^ are affixed, tntt 
could never effect it. As soon as my fingers came within two or iwae 
Inches, it would immediately contract, and shrink back into the side df 
the rock. If left, undisturbed for two or three minutes, it would again 
gradually come into sight, expanding, though at first very cautiously ; 
but would again contract with surprising quickness when my hand aj^ 
proaclied.'*— Hughes, Nat. Hist. Barbadoes. 

% T. Linn. 106. When the echini are alarmed, they immediately 
move all their spines towards the object, and wait an attack, as an army 
of pikemen would present their weapons. — Bhugl. 303. 

$ The cucumis of the Greenland sea. p. 112. The aea anemonies, 
though destitute of eyes, are evidently affficted by light; for If a candle 
be held over the glasses in which they are kept at such a distance as to 
communicate no heat, yet they regularly close, and do not open again 
till the Ugiit is removed. Two of them contested for a piece of fiA, 
like dogs for a bone. The Abb6 Dicquemare so placed it, as that two 
anemonies had each hold of an end. Each swallowed on till tlieir 
mouths came In contact. They struggled for three hoars which should 
retain the share it had taken, till the gray one lost its hold. The yelkiw 
then slowly absorbed the rest. The gray made one more attempt; bat 
before he could fasten on it, the other, by a final effort, nicked in the 
end.— Bingl. 294. 

li Mr. Rang, who has made a new monographie of theaplysia genuBi 
has remarked a new genus of moUuscaa gasteropodesi which he calls 
litiopa. This little animal climbs up marine plants, and leaves lie 
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In the teiBtacea ozder, the argo of the argonauts genus, 
the admired nautilus, when it means to sail in its little shell, 
discharges from it that quantity of water which made it 
heavier than the marine fluid around it, and by this act, 
rising to the surface, erects its arms and expands the mem- 
brane between them to catch the air, and the breeze then 
drives it forward like a vessel under sail ; while it hangs 
down two others of its arms over its shell, to serve as oars 
or as a guiding rudder.* One species of the snail, as winter 
approaches, covers the aperture of its shell with a calcareous 
lid,t as if t9 keep itself from the cold. The solon not only 
moves its shell into the sand, and raises it by a dexterous 
use of its powers, at its will, but also gives a striking 
instance of its persisting determination to avoid a danger it 
has experienced.^ 

Among the zoophytes, the sponge absorbs and rejects 
water from its small mouths i^ and its tormentosa species, 
stings and raises blisters on the hand that meddles with it. If 
The tubularia fabrica has not the power to protrude its 
body from its coral tube, but it expands its cirri beyond it 
when the tide covers it ;ir and its stellaris specie^, whenever 
the wafer is in the least degree agitated, retracts its fine 

sbelltodo so; but keeps attached to It byspinninff oot a thread, on 
which it returns to it when It pleases. — Bull. Unir. 1831, p. 377. .. .The 
thread is the piiide it provides for Itself back to its home. 

* T. Linn. 904. In some places, where the sea is not agitated by 
winds, great numbers are occasionally seen diverting themselves by 
thus sailing atraut. On the least alarm, they retract their arms, and 
take in as much water as will sink their vessel, and disappear down- 
wards. Tn this escape they are so quick, that Le Vait\nnt*s peopIe,\vith 
all their care and speed could never catch one. — Bingl. 336. 

t lb. 513. The siug, in order to descend safely to the ground from 
the branch of a tree, causes a flow of viscous secretion towards its 
tail, where it forms it into a inread, which it lengthens to the necessity, 
at the rate of an inch in three minutes. Bingley, An. Biag. vol. iv. p. 



t This razor-fish, to sihk into the sand, makes its tongue into a Httle 
shovel to form a h«(Ie, and then into a hook, to sink ttiat deeper, till it 
has buried itself sometimes two feet. Wtien it cliooses to regain the 
Borfkce it shapes its tongue into a ball, and pushes up its shell. . 

$ lb. 65. When a Httle salt is thrown into its cell, it rises up imme- 
diately from it; and will, on this exdtation, come to thesurface as often 
as it is applied ; but if it be once seized by the hand, and afterwanl 
allowed to retire into its bole, the salt will be strewed in vain, for h will 
never make its appearance again. Bingl. 314. 



252 SACRED HISTORY OF THE WORLD : 

wliite cirri within its tube.* The coral architects rival ihiB 
bee in skill,, perseverance, and exactness. 

Among the infusoria, the urceolaris B. that seems but a 
small white speck, has a double rotatory organ, which it 
protrudes or concesJs at its own pleasure.! So the vorticella 
convallaria, though only a white point to the naked eye> 
can suddenly contract its stem in a spiral manner, and in a 
moment expand its^f acrain, — as the inclinans species oo* 
casionally contracts itself to half its length.^ The bomba 
trichoda moves with velocity, and assumes various shapes.^ 
The vibrios, from paste and blighted wheat, are like little 
eels, and very prolific.!] The petty volvox even enter into 
personal combat, like two angry quadrupeds.^ 

Many of the other infusoria change frequently the shape 
of their minute bodies ; all apparently the actions of spoiH 
taneous volition. As far as the movements of all tnese 
classes of petty animals can be understood, they seem to be 
those of a vital principle of the same kind with that which 
insects, fish, and the other brute animals possess. Several 
of these three orders of marine beings can live without 
additional nutriment, as many fish seem also to do.**e Their 

* lb, 600. The madrepore animate, " when undlamrtwd, protrude 
themselves from their caaes, and oMiUate IVom left to right with an 
extremely quick motion. On any alarm, they immediately withdraw 
inwards, and nothing is to be seen but the nalcedalem and bianches*'*— 
Bingi. 338. 

t M. 693. It is fteqnently found on the stalks of duok weed. 

in. 697, 096. 
lb. 703. So the vermicolaris dilates and contracts itself.— 705. 
In the latter part or the year they are oviparous ; at other seasons 
they produce live offsftri ng. Tlieir roost gigantic Individuals aieseidom 
one-tenth of an inch long. If grains of blighted wlieat be soaked lor 
a few hottra, they appear in great numbers even when the wheal lias 
been kept dry for years.— Bingl. 353. 

IT Le M artiniere detached two ftom the rest: " Like two strong and 
active wrestlers, they immediately rushed together, and attaclced eaeli 
other on every side. Sometimes one would dive, leavipg tlieadvenary 
on the surface of the water: one would describe a circular movement, 
while the other remained at ntst in the water. Their motions at length 
became so rapid as no longer to alk»w me to distinguish the one frooa 
the otiier.**— La Martin. Api Dingl. 356. 

** Even the alugs can exist for a great length of time, for seveial 
months successively, without food.— Blngley, An. Biog.vol. iv. p^ 881 . . . • 
Sea anemonles lived about twelve months without any other food thaa 
the seapwater, though they would swdlow pieees of a muscle oflbred 
to them.— A. 393. . . .When the pholas pierces the marble and lodgcsia 
It, growii^ too large to get out by ks hole. It is suflkiently BoariaMd qr 
the sea-waler ovenlowing upon it— /A. 310. 
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extenral eonfignfBtioiis gteaXty difTer from thoae of tlie 
rest of animated natare ; bat it is a pleasing proof that one 
Creator has made the whole, and npon one grand general 
system crif construction, although this has been surpnsingly 
diversified in its specific details, that the more exactly these 
inferior orders are studied, the greater analogy is found^to 
prsTail between them and the rest of the sentient kingdoms.* 



LETTER XII. 



The Bird Crtaiian—Tkar Fhanage and Song— Power 9f fWd, and 
Migratunu^NMinbert and Classe$— General Ckaraeter—emdmtnUd 
Faculties. 

A NBW system of exterior figure, and a new spedes of 
beauty, in the three main sources of the beautiful in ma- 
terial things, and to the surveying eye — ^form, motion, and 
colour— -arose to visiUe exiBtence in the feathered creation. 
From the same causes of agreeable emotions, the fish excite 
pleasurable sensations in those who gaze upon their placid 
activity in the calm and clear ocean. And these feelings 
arise also within us as we handle the shells of the testacea, 
which are always so neat in figure, polish, hues, and com- 
pleteness, and often impressive^' interesting in their most 
lovely tints and more elegant shapes ; all announcing the 
refined taste and minute execution of their invisible designer. 
But the BIRDS eminently surpass all the malrine classes in 
their appeals to our sense of beauty in their attractive ap- 
pearance. Form, motion, finish, and colour are the ele- 
ments of what is beauteous in both orders of being : but the 

* H. 6. Cavier observes of tbe eepbalopodes diviatoa o^ tiM nol- 
Insea, that i*tliey have a brain inclosed in a distinct cavity; syea; 
ears in tlie form of two mandibolea; a league, salivary glaada, aa 
esophaguflf a throatt a second stomach, aa intestinal canal, a liver, heart, 
arteries, veins, nerves, and the rqirmhietive orgam, in cosinion with 
other vertebrated animals; bat all diflkvatly dnpoalBd, and mostlf oi^ 
gtnized in a different manner.*'~BuU. Univ. 1890, p. 310. 

M . le Baron de Fenissac is preparing, and has b«giin to pabllah, hia 
Histoire Naturelle des Mollosquea, under tlie orders of the csphalo- 
podes, pteropodes, and gasteropodes. It wHI be tlM eeoipletssl woiIk 
oA (IH subject that hss yet appeared. 
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lovely and the pleasing emane to us from the spnghtly tenants 
of the trees and air, with more interesting effect than from 
the inhabitants of the seas. They produce this impression 
by so very different a modification of bodily configuration, 
that unless we had experienced it, we should not, before- 
hand, have thought that such total contrasts of external 
form could have been each made to produce such a similarity, 
though not equality, of gratifying result.* 

It is in his kingdoms of animated nature that the mag- 
nificent and munificent Creator has shown us that beauty 
has as many forms and varieties as he chooses to display it 
in ; that our intellectual fiiculty is trainable to an equal sen- 
sitivity of discerning and appreciating it ; that his power 
of imagining and producing it is inexhaustible ; and that 
he has purposely so arranged the material particles of our 
world, that this magical quality is perpetually appearing to 
our senses with an exuberant and ever-renewing profusiofi. 
Nor is it confined to living form. It appears likewise in 
every department of earthy and inorganic nature. All our 
knowledge and love of it arises from what has been created 
to affect us by its presence. Beauty is indeed everywhere 
about us ; and every mind may be sensible of it, that wilt 
itself observe it where it exists. For our own sakes we. 
ought to cherish a taste for it ; for such are its soothing^ ef- 
fects, that it cannot be anywhere seen and felt without a 
sensible pleasure accompanying the perception. It, is there- 
fore an easy and universal source of enjoyment to observe 
it, from which every class may derive, everv day, many mo- 
ments of gentle exhilaration. The bird classes partake of 
it so generally, in some respect or other, that the rudest 
minds become milder or happier from their presence, in all 
climes and in all ages.f 

* There ii irreat truth in the following rentiments:— " The main prov^ 
ince, the very paradiae of nature, is thx birds. The graceful- 
new of their foriiM ; the exquisite delicacy of their covering; the inimi- 
table brilliancy of their colours ; the light and life-giving transparency 
of Che elenaent >n which tlM>y Hvq ; the singular variety of theh- habits : 
the delightful «n««»y of their iongs, and the remarkable fact, that with 
organs •PP^'SJiV.Ti^t/*"?*^ ^""^ articulation than many quadrupeds, 
^ f "^.'tf J???th« inti! ^**** •*" ^^^^^ "an *n *e wonders of i^Soet 
^'^i'^'^'iKfSJttmfnSl^l^y^^^^''^'''''^*'^ qualitleg make the 

t Thcutt«reoi1«faiidexcellcmornithologlst, wbbitudied hisfavouril* 
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Tbe plumam of birds is pecnliar to their order of crea- 
tion, and is alwaye a pleasurable object both to si|^ht and 
touch, and remarkable for the skill and delicacy of its com- 
position and structure. In the equatorial regions it is more 
rich and splendid in its colors, yet always harmonizing in its 
most contrasted tints, and in its lights and shades. The effect 
is sometimes gorgeous, but never tawdry. In all its combi- 
nations and lustres it gratifies the cultivated taste, and when 
extensively studied, enlarges the conceptions of the imagin- 
ation by its elaborate diversity. 

Birds also charm the ear as well as regale the sight ; 
and thus satisfy both the most intellectual of our senses. 
The music and the beauty do not always unite in the same 
individual .in equal excellence. Our nightingale and pea- 
cock are instances of the separation. In the Indian hemi- 
sphere, both attractions are frequently combined ;* and in 
ISTorth America, the bird that is popularly called the Vir^ 
ginian nightingale is also styled the curdinal, from his 
brilliant red plumage :t although the one that actually 
rivals the poetic queen of rural melody is no more distin- . 
guished than herself in his personal appearance.^ 

subject among tlie wilder tribes as welt as in the civilized provinces of 
America, haa left ns this jiial observation or his large experience: " An 
iniereourae with these little innocent warblers is favourable to delicacy 
of feeling and to sentiments of humanity ; for I have observed the 
mdesC ami most savage softened into benevolence, while contemplating 
the interesting manners of these inoffensive little creatures."— Wilson, 
Amer. Omithol. vol. ii. p. S40. 

* " It is an error to say that nature has denied melody to the birds of 
hot climates, and formed them only to please the eye with their gaudy 
plumage. Ceylon abounds with birds equal in song to those of Europe, 
which wari>le among the leaves of trees, grotesque in their appearance, 
and often laden with the most delicious and salubrious fruit. Birds of 
tlie richest colours cross the glades ; and/roops of peacocks complete 
the charm of tbe scene, spreading their plumes to a sun that haa ample 
powers to do them justice.*'... ."An Indian forest is the most plctur- 
esfue scene that can be imaeined. Tlie trees seem perfectly animated : 
the fantastic monlceys give life to the. stronger branches ; and the weaker 
sprays wave over your head, charged with vocal and various plumed 
Ittfaabttants.*' — ^Penn. Ind. Zool. 45. 

t The cardinal grosbeak of America, whose notes, Dr. Latham sajra, 
" are almost equal to those of the nightingale. *'...." Their notes are v^ 
various and musical : many of them resemble the high-note^ of a fife, and 
are nearly as loud. They begin at the first appearance of dawn ; and 
repeat a favourite stanza or passage twen^ or thirty times successively. 
His sprightly figure and gaudy plumage \ his vivacity, strength of voice, 
and actual variety of note ; and the little expense with which he is ^^ept, 
will always make him a favourite.**->Wilson's Am. Orn. vol. ii. p ^^> 

t " Our inimitable mocking-bird is acknowledged to be fully eqv^l to 
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Th9 biidi of fong abound in ewty known eonntiy ; in 
the new continent, tut much ae in our older or longer in- 
habited one. But ae they are aeldom foond in the depth of 
Uie dense and damp forests of any ooontry, they are the 
more usual companions of civilised man.* They firaquent 
most the cleaied and cultivated plains, as if by kind ap- 
pointment to increase the number of human pleasures, by 
warbtin^ their own ibelings and happiness in those melo- 
dies which delight the human ear as much as themselves. 
Neither childhcMd nor manhood can hear them with indi^ 
ferenoe. Their notes are eveiywhere a laree addition to 
human gratification, and become connected with the sweet- 
est remembrances of the most joyous and impressible season 
of our life. They are usually small birds, and seem to be 
indestructiMe ; for although cultivation, as it spreads, drives 
off many o^r species, yet by sn{>plying these with more 
of the food they like best, they multipfy fram its abundance ; 
and wherever gardens, fields, or trees appear, some classes 
of these rural musicians are sure to be part of their fea- 
thered inhabitants. Of these, England possesses a pleas- 
ing share.! 

ttie song of the nisbtingale in iui whole compan.'* . ..." His plumage nas 
nothing gaudy or DrUliant in it. In bis native groves, mounted on the 
lop of a tall Imata or half-grown tree, in tlie dawn of a dewy momlns, 
wnile the woods are already vocal with a muiUtude of warbiera, bbi ad- 
mirable song rises pre-eminent over every- competitor. Tlie ear can 
listen to bis music alone, to which that of ail the others seems a mere 
accompanimenL His own native notes are bold and full ; and varied 
aeemingly beyond alt limits. His expanded wings and tail glistening with 
whiter and the buoyant gayety of his action, arresting the eye am bis 
song most irresistibly does the ear, he sweeps round with enthusiastic 
ecstasy, and mounts or descends as his song sweibi or dies away."—- 
Wilson, A. O. vol. il. p. as. 

* "The opinion, that the music of the woods and pnves of Anwrica 
Is Ar inferior to that of Europe, I, who have a thousand times llsteaed 
to both, cannot admit to be correct We cannot with fUmess draw a 
comparison between the depth of the forest in America and the culti- 
vated fields ta England ; because it is a well-known fact that singing- 
birds seldom frequent the former in any country. But let the iMler 
places be comparoi with the I lice situations in the United States, and 
the superiority of song would justly belong to the western continent*'— 
WUson, vol. 11. p. S7S. 
^ The blackbird is the largest song-bird of England, and sings both 

?»rlng and summer.— A Ibin's Nat Hist. English Song-birds, p. 9..... 
he scmg-tbrush warbles for nine months of the year.—- P.7 The 

goldflncb is valued for the elegance of its colour as well as fbr Its sing- 
iagjis It is " the most beautiful and finest feathered of aU eafs birds."— 
p. S0.> *• •Tbe bullfinch, which combtaMs a very pleaaiaff nm with a 
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BiTds.&re distinguished from all other animals by thei'' 
power of supporting such a weight as their bodies in i 
medium so light as air ; and from which* by the laws ol 
gravity alone, they would fall downwards like a stone, tht 
instant they left their twig. They prevent this prone de 
scent, and sustain their heavy bodies in an aerial fluid which 
is some hundred times lighter than these, and at the same 
time move through it more rapidly than any other class of 
animated beings can pass through it on the ground, by the 
amazing strength and moveabUity of their pectoral muscles, 
and by the expansile form and peculiar texture of their 
feathered wings. These muscles, the breast of the birds 
we eat, constitute half of the whole flesh of their body ; and 
enable them to supply that quantity of the functional energy 
which actuates them to their acticm of flying.* Thus a 
moiety of all their nervous and muscular powers is exerted 
and expended in this operation. 

Here again the most special and scientific calculation, 
with a specific adaptation, become manifest to our consid- 
eration. No blind force or random power or motion could 
have here availed. A deliberating and knowing mind must 
have been their creator, combining what we term mathe- 
matical and mechanical science. The bodies of every spe- 
cies of birds differ in weight and bulk. But in order that 
they may fly, and remain suspended in the air while they 
do so, the motive oiergies of each must be precisely pro- 
portioned to the two things so very dissimilar — to the 
gravity of his individual substance, and to the tenuity of 
uie air through which he must glide and float. No general 
fitness would do ; each distinct lund must have had allotted to 

Hoe voice, has no song of its own, but exceli most birds in that tvhich 

he learns.— P. 16 The linoel is Uiought by many to surpaw all small 

birds in the sweetness of Its singing.— P. 34 The skylark has great 

freeoeas aiid strength in bis notes, which are heard for at least eight 
months of the year.— P. 41/.. • .Bat the woodlark is still more admired 
for his great variety of soft and del^htful tones. He is also a bird of 
^reat beauty, both in shape and plumage.— P. 50. ... . The wren, although 
the smallest hltd found in Snglaiid, sings very sweetly for several 
monttw, and with a louder voice t}ian we should expect iVom his little 
form. Wliether upon a bam or tree in a farmer's yard (which they 
jDostly frequent), or in a cage, tbcy seem to sing with equal pleasure. — 

f . 70 Tiie common hedge-sparrow " is a very pleasant song-bird : 

IVB sings sw^etiy, and has a great variety of pretty notes.*'— P. 89. 

* Borelli, de motu Anim. p. 960. He adds, that fish, having to nOTS 
jthroagh a deaser medium, have double this force,— i^. 
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it a different degree, peculiar to itself and exactly adgofted 
to the spread of its own frame, and to its graTitating ten- 
dency. These suited proportions must not only%aTe be«i 
discerned and appointed to every one at its creation, but, as 
earthly races are perpetuated from parents, the foreseeuig 
Power had also to form and regulate the oval embxyosof 
every species, so as that each should continually refNrodnce 
the same adapted fitness of motive force, weight, and bulk. 
Such a patient condescension of almi^ty power and intel- 
ligence, deigning to Bpplj so much thought ai^ kind effi- 
ciency for the purpose of giving a multifarious variety to its 
creation, is far beyond our conception or panegyric. Tet 
it is an impressive testimony of his provident wisdom, act- 
ing for the instruction of his intelligent creatures. For it 
is this vast diversity which produces, by continual sensa- 
tions in the human soul, and in every mind that can disccon 
relations and reason to just inferences, such enlarged con- 
ceptions, and such a universal and continuing conviction 
of his active omnipotence. His power is by this meaas 
everywhere in visible picture before us. 

Birds surpass all other animals in the faculty of continu- 
ing their motion without resting, as well as in its rapidity. 
The fleetest courser can scarcely ever run more than a 
mile in a minute, nor support that speed beyond five or 
six of such exertions. But the sunillow does this for 
pleasure, for ten hours a day.* So can the blue-bird <tf 
America, fbr a space of six hundred miles, in the stages of 
his journey from Mexico to the territory of the United 
States.! Our carrier pigeons move with at least half that 

* " It may fairly be questioned whether any birds paaa over an equal 
ettent of surfkce with the swallow. Let a person talce bis stand on a 
fine summer evening, by a new-mown field, meadow, or river riiore, 
and among those of this tribe that flit before him, fix nls eye on a par. 
ticular one, and fallow for a while all its circuitous labyrinths, its ex- 
tensive sweeps, its sudden and reiterated dgzag excursions, little inferior 
to the lightning itself, and calculate the length of the various llaes it de- 
scribes. This little bird flies, in bis asual way, at the rate of one mile la 
a minute, which, from the many experiments I have made, I l»elleve to 
be within the truth; and be is so engaged for ten hours eveiv dav." 
—Wilson. Am. Om. vol. fl. p. ». 

t " Nothing is more common in Pennsylvania than to see laiie flodn 
of these bints, in spring and fail, passing at considerable heights in tlie 
sir, ftom the south in the former, fW>m the north in the latter seaaoa. 
'tbe Bermudas are said to befiOOmiles firem the nearest part of the con- 
daeafc Tiiisnn|rissaiaBeitiionUiiBry4|iMibrs»HaaiiaMHl; k«t 
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eelfliity trail our iaiaiid to the Contineiit, and from one 
coantiT to anothor.* The golden eagle ii sinipofled to dait 
tloongii tUb fifiieeet atoim at the rate of rorty milea aa 
hour ; but one of oar amalleet hiid% the swifk, can even 
quadraple the meet excited qoicknesa of the zaee-hone far 
a distance, Snd therefore, with a continuity of ezertioiiy 
hanlly within the boonda of our reaaonable beUe£t 

One of the ntoat special appointments of the Creator 
as to birds, and whidi nothing bat his chosen design and 
corresponding ordainment can explain, is the law, that so 
many kinds shall migrate from one country to another* 
and moat commonly at vast distances from each other4 
They miffht have been all framed to breed, be bom, lrr% 
and die in the same remon, as oecars to some, and aa 
quadrupeds and insects do. But he has chosen to maike 

kis a fHct that it is performed. If we rappose the btue-bird to fly eaUf 
at the ntte of a mile a minute, which ia leas than I have setaallj aseas* 
tained tliein to do orertand, ten or twelre hours would be MBoeot te 
aecomplish the journey."— wilaon, p. 178. 

* Out of 1 10 pigeons brought from Broasela to London in tha aa uuaM 
«f 1830, and let ffy from London on IfMi July, at a quarter before olae 
A. M., one reached Antwerp, 186 miice^ distance^ at etslMeen nriautas 
past two, or in five aod a half boon, being at the rate m neariy tUr^- 
four milfes aa hour. Five more reached it within eight miautee alm^ 
Thirteen others toolc two and a liaif hours more tot the Jonmey, or 
eight hours in the wlKrie. Tet tUa rate waa twemy-ttarea milea aa 
hour.— Brussels papere, July SM...- Another went ftom London H 
If aestrieht, 980 miles, in six iMHua and a quarter. In January, 18n, two 
pigeons, brought from Liskeard to London, were let fly back ntMn Lea- 
dmi to Comwail. One reached Liskeard, 990 mUea' diataoMi la stac 
bourn; tlie other in a quarter of an hour more. 

t Spallansani thought that the little swift travelled at tha rats of 999 
ariles an hour. Mr. 6. While remarks that ** the swift la almoat con- 
tinually on the wing, and never settles on the ground, trees, or rooflb 
It- eati, drinks, and coMecta materials for ita neat on the wing. It 

a pears to live nM>re in the air than any other bird, and to perform 
functions there, save sleepins and incubation.**— Nat. H. fldb. p.918L 
I M. Brebm, who baa moat eiahorately examined thia eubjecc, states 
thiU every bird has its native country, where it fireely reproduoea^ 
and remains a part of the year, and trarehi in the remainder. Most 
Uids live half the year at their home, and paw the other half in tmvsl- 
Mag. SoBie travel by day, aa the birds of pray; but the laifer part to 
sighL Borne use both timaa They seam to paw the whole of their 
mlipaiioB without aleep ; for all the d» they are aeefcing their food. 
They slop in pdaees that present this. They commonly keiep venr high 
la the air. and always at a suit^ite distance ftom the earth. Hence 
thsy rise liigher over mountaina, and fly lower along valleys. Thsy 
tsquire a wind that blows tfseutthsm. A eootrsry whid am l a ti and 
raisastbem. Sea hhi Tnttse shiy reviewed ia BaU. Univ. 18H^ 
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4hem travel from one climate to another^ with unerriRg 
precision, from an irresistible instinct, with a wonderful 
'Courage, with an untiring mobility, and in a right and 
never-failing direction. For this purpoee, they cross oceans 
without fear, and with a persevering exertion that makes 
/9ur most exhausting labours a comparative Imnusement.* 
Philosophy in vain endeavours to account for the extraor* 
dinary phenomenon. It cannot discover any adequate 
physical reason.! Warmer temperatures are not esa^i* 
tially necessary to incubation, nor always the object of the 
emigration ; for the snow bunting, though a bii^ of song, 
goes into the frozen zone to breed, lay» and nurture its 
young.t The s];iow-bird has the same taste or constitution 
for the chilUiig weather, which the majority recede from.^ 

-* In general, in- Europe, the birds ti^e a S. W. direetion io autamn, 
and a N. E. in spring. There is no doubt that they pass over the 
ocean. FiU>er saw one in the middle of its route between Denmark 
and Iceland. A r^ulus was taken in the middle of ttie Baltic Sea. 
The quail8,who8e wings are so small, cro8» the Mediterranean. Th^ 
wait whole weeks for a favourable wind, reposing on every small 
isle. Heaee they are talcen by thousands on the Ionian isles and coast 
of Asia. Should the wind change rapidly, a great number perish in 
the sea. Humboldt observed some mallards and herons some degrees 
N. of the equator, passing the Hne, and going south. — Brehm, ib. 

t " What decidies birds to emigrate? It is not want of nourishment, 
for most begin the journey while they have abundance. Tho^ con- 
fined in cages are very restless at the time of their proper migration. 
Atmospherical currents are not the cause ; nor do the changes of sea- 
son explain it ; as the greatest number set off while the weath(»' is yet 
fine ; and others, as the larks and starlings, arrive while the season is 
bad. Atmospherical influences cah only hasten the migration in au- 
tumn, or retard or derange it in spring. It is thepreaentiment of what 
Is to happen which determines birds to begin their Journey. It Is an 
Instinct which urges them, and which initiates them into the meteoric 
alterations that are preparing. They have a particalar faculty of fore- 
seeing the rigour of the coming wason ; an exquisite sensibility for atnoos- 
pberioal changes, which have not yet arrived, but are approaching.**— 
Brehm, ib-... See also Esktroeni*s Observations, in Bull. Un. 1899, p. 111. 

} Aftr. Pennant says, that " these bhrds inhabit not only Oreenland, but 
even the dreadful climate of Spitsbergen, where vegetation is nearly 
extinet, and scarcely any but eryptogamious plants appear. Yet th^ 
are found in great flocks both on the land and ice of Spitzbergen. That 
they breed here is very probable ; but we are assured that they do so in 
Greenland. They arrive there in April, and' make their nests la the 
fissures of the rocks in May.** — " They seem to make the oountries 
within the whole arctic circle their summer residence, from whence 
they overflow the more southern countries afr Hie setting In of winter 
Io the frigid tone. They sing finely near their nests.**^Wilson, vol. 
il.p.a33. 

^ The snow-bird jio America, " in April^ when the weather beg^od 
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^e'cui mdf nwlTe all thmM astonuhing joanwy into tiit 
appointment of the Creator, who has assigned to everf 
hud the habits, as well as the form, which it was hw 
good pleasme to imagine and to attach to it.* .The watch- 
nU naturaUat may hear, if not see, sereral migrationa 
<Mr those which fiequent our island, both to and fro, a« 
•pring advances and as automn declines ; but as the^ take 

£hoB chiefly in the night or at an early dawn, and m tha 
igber regions of the atmosphere, they are much oftener 
av^ible than visible to us on the svurface of the earth, t 

The quantity of individuals of the various bird genera^ 
which are at any one time and at all times existing in oar 
world, surpasscs^not only our usual supposition, but even 
all power of human numeration, at least as to any real, 
distinct conception of the amount ; for we can only pen 
down the w<»d8 millions, billions, trillions, quadnlliona, 
and such other aumnentative temis, in which all actual 
comprehension soon becomes lost in mere verbal sounds and 
confusing obscurity. It will therefore be better to par- 
ticularize in a note a few instances of what was seen at 
only four points of our globe, and leave it to your own 
minid to infer from these, what unaccountable myriads of 

to be warm, retires nortbwwd, arrives aboat the Hudion Bvf fketoiy 
in June, and proceeds fariker north to breed.*' — lb. 358. . . .This Mp^ 
ciei Is w numerous, that Mr. Wilson mentions, ** In the eircuilous 
fouie I traveUed, of more than 1800 miles, I never passed a day, and 
searcehr a milet. without seeing numbers or these biids, and fVequentlf 
lavfe floelEs of several thousands." — P. 857.... The killdeer plover 
Hkewise "seeks the more remote arctic regions of tlie ocmtinsat n> 
breed in.**— A. voL HI. p. IS. 

* So the Jewish prophet represents and applies it—" The storic In the 
heaven knoweth her appointed times ; artd the turtle and the crane 
and the swallow observe the period of their coming. But my people 
will not know thejadgmait of Jehovah.**— Jer. vil. ver. 7. 

t In October, 1838, movements of this sort in Berkshire were IhQS 
described : ** we have had sharp night frosts during the week, and 
large flights of plover; and teams of wild duck and geese have passed 
hence in a northern direction. On Wednesday morning last, the roofb 
of ail the higher ranges of houses In Prospect-street in this town were 
covered with thousands of the swallow tribe, which had then assem- 
bled iMeparatory. to their annual migration to a warmer climate. From 
their chir^ng and fluttering about, they seemed to be In grand dekate: 
and about nine o'clock the larger division departed In a 8. w. direction, 
and was afterward followed by the others. The morning was re- 
markably fine and cheering ; and the interesting little emigrants were, 
aiming tiielr wings soon after sunrise, preparing, as it were, for their 
)g voyage, and still dubious destination.**— Berks Chroa. 
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millions, in all the classes of the feathered race, mast hare 
Itoen elsewhere* then existing, and are now pervading both 
our aerial and vegetable domains.* 

This surprising quantity of birds makes it necessary that 
the insect world, on which all the smaller feed, should be 
a thousand times more numerous. The two millions of 
starlings usually resident in the United States of America 
have been computed to consume of the grub-worms, cater- 
pillars, and other larv®, on which they subsist, in the four 
months of their breeding and nurturing their young, sixteen 
thousand two hundred millions.! But if a single kind of 
birds have this supply, all the other classes who use the 
same iiutriment require as much. It is obviously impos- 
sible to enumerate the amount of the individual living crea- 
tures whidh are always existing on our globe, and partak- 
ing of its produce in some way or other. Yet so admirably 
aie the whole placed and disposed, and the size and move- 
mMits of each so carefully regulated and adapted to us and 
to each other, that we are neithw disturbed by the number, 

* TiMfntrph graada of Pennsylvania, when they collect to migrate 
to the lower parts of Virgliiiaf Carolina, and Georgia, "someUmes 
form one congregated multitude of many hundred ihotuandgy — Wil^ 
son, Am. Or. vol. i. p. 219. 

Captain Flinders, on his voyage, saw " a stream of stormy FBTasi,*, 
which was from 50 to 80 yards deep, and 300 yards or more broad. 
The birds were not scattered, but flying as compactly as the full move- 
ment of their wings seemed to allow : and this stream of petrels, for a 
fiill hour and a half, eontinued to pass without intermission at a rata 
little inferior to the swiftness of the pigeon. Now, talcing the stratum 
at 50 yards deep by 300 in breadth, and that it moved 30 miles an hour ; 
and allowing nine cubic inches of space to each bird,— the number 
would aMount to 151 millions and a half.*'— Flhiders* Voyage. 

An officer who visited South Shetland, in the antarctic regions, 
Btatea that he saw there many millions of " pemgciks. The ground in 
some parts is covered to the extent of two or three miles with these 
hirds.'*— Letter in Lit. Gaz. 31 Oct. 1829. 

The migratory pioroh, in the United States, exhibits a number still 
more enoroious. " Of one of these immense flocks, let us attempt to 
calculate the numbers, as seen in passing between Frankfort (on the 
Kentucky) and the Indiana territory. If we suppose this column to 
have been one mile in breadth, and I believe it to have been much 
more, and that it moved at the rate of one ipile a minute, four hours, 
the Ume it continued pawing, would make tlie whole length 240 milea. 
Again, supposing tliat each square yard of this moving i>ody com- 
prehended three pigeons, the square yards multiplied by3wouki give 
2,330 millions 272 thousand pigeons ; an almost inconceivable multi* 
tude, yet probably far below the actual amount."— WllBoa's Am, Qca» 
vol. ii. p. 299, 
. t Wilson's Am. Orn. vol. I. p. 198. 
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Vkor even conficious of it. There ia no crowding ; no con- 
fusion: the enormons amount is nowhere visible to our 
BMise. We must search it out, in order to know it. We 
must calculate from what we can observe, before we can 
perceive or believe the ever-palpable but unobtrusive truth. 
What but an allmightj and all-adjusting sagacity, in* 
finitely beyond the lughest expansions of numan genkis, 
could have arranged such inexpressible multitudes of living, 
sentient, and ever moving beings, into positions, limita« 
tions, and habits so wisely appropriated to each, so pro* 
ductive of comfort to every one, and yet so conservative of 
the harmony, the order, and the general wel&re of the 
immense and multiform whole ! 

As we ccmtemplate such endless masses of living thinnt, 
we are sometimes tempted to ask. Why so many 1 Way 
such an exuberance of creation? My own reason an- 
swers, to its private satisfaction, and from its ovni fueling 
— the gift of life, for whatever space, small or great, is a 

fift which Deity alone can give ; which is his noblest 
onation ; £.nd which, being attended with comfort as its 
universal law and most general result, is the neatest bless- 
ing that any creature can receive. All other blessings may 
be added to it ; but none can be enjoyed without it. The 
more largely it is given, the more extended is the benefac- 
tion ; and therefore every multiplication of it becomes an 
ampler display of the magnificent and illimitable benevo- 
lence of its bestower. The greater the multiplicity of his 
kind creations, the more certainty my sense and jiiiiigment 
perceive of his gracious, generous, .and afifectionat^ nature. 
He loves to make living beings of every sort and form, and 
to provide for their pleasurable enjoyment of the life he 
gives. The occasional interruptions of pain to any, are 
but exceptions, unavoidable in such a profusion of varied 
existence ; always bear but a small proportion to their 
comfort ; and are usually made conducive to good in some 
respect or other. It is only wonderful that the gratifica- 
tions of each, in such diversified multitudes, so little clash 
together ; and that these, amid such a universal desire 
and active search for their distinct and peculiar enjoyments, 
should so rarely give pain to each other. As Paley has 
most justly said, " Pain is nowhere the object' of crea- 
tion ;" it is the temporary accident, but not the ruling law. 



\ 
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Bat the xnoltiplicity of creation not only ntsnifiMts kg 
great Author's benevolence, hat it is that which gives ne— 
and perhaps is that alone which coahl give us — a sensorial 
idea of bis actual omnipotence. Mind, in any one, can 
only make itself visible to others by its works and actions. 
So must all power, and all moral and intellectual qualities. 
The living figure of a Homer, a Milton, a Raphael, or a 
Newton could not reveal to us, by its presence alone, 
either of their intellectual prodnetibilities. Each had to 
put these into action in making external tilings Uiat would 
display them, before others could know their admirable 
talents. So the Divine Creator makes his inexhaustible 
potentialities more and more sefudble to us, the more he 
varies and multiplies his creations. Eveiy increase enlarges 
our conceptions of his powers, by presentin^n additional 
sensi^ons to our visual organs of its self-displaymg effects. 

All. birds are oviparooB. This is their law of reproduc- 
tion t none bring forth live ones. Their eggs vary in num- 
ber, nze, and colour, but are always covered with a ealca- 
Kous shell, the produce of their own living fimcticms.* 
These are deposited by them in an artificial nest of their 
own construction, and are hatched by the genial wannth 
of the maternal body. In their natural state, bonis are 
■Mwttjr monogamous, or live in single pairs. Tb^y migrate 
into milder cfimates, and a few become torpid in winter. 
Their feathers are disposed over each other m the form of 
a quincunXf in which those of one row are (Opposite to the 
intervals of the next ; and vary in odour, according to age, 
sex, season, or climate, except the quill and tail-reathers. 
These are more constant, and cMefly characterize the 
species.t 

Liimsus divided them into six orderS) and took Ms grae- 

* Vauquelin and Dr. Prout have made many ezperimenta on the 
abetti of the eggs of fowls ; ascertaining the exact quantity of earthy 
natter they contained ; analyzing the rood received, and nothing what 
waa ejected. The rosolta appeared to indicate that the animal hatf 
acquired a greater quantity of earthy matter than could l»e accounted 
Ibr, except liy supposing that, in some way, a portion of it had been 
dev^oped by the vkal powers.— Dr. Dostock, Etem. Phya. voK fi. p. 380. 

t Ttart Linnens, vol. i. p. 131. " This beautiftd and eheerflil portioa 
«f created nature consists of animals having a body covered wldi fte^ 
then and down, jaws protracted and naked, two' winga formed for flight, 
and two feet. They are aerial, vocal, swift, and light. Ttiey areae»> 
titala of extemal eaia, lipa, teeili. Madder, eplgtattiiw oospoa <nlinaaBi^ 
Hi •reh, aad of a diaphragm.*' 
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•nd Mba nikad ptrtt. To I 

inmtingly Mlded lhre« other onlen, bj which their uuiin- 

Eiiidiing srnngeinent WHS much improved.' The Prince 
harlee Lucien Bonapaitc, rollowing (lie Bl«ps of (he tMf- 
Un^ht notiiralwti, Wil«un atiit Autlebon, the ADierkom 
omilhetogieli, i> now KnJHT^ng tiiui cumpletin^ ii.t 

Of (ill the veitohnted or luperior animala, Uirdn seem to 
have the ahoneat live* ; yet lome kiiiili ouiUvk by far the 
age of man-l But tJiOBeniatt faiDilinrta oi, and the greats 
number of all the eenem, reiemblu in their ilunliun that 
of OUT domellicBteJ animale.^ Their teuhera ire highly 
electrieal. The food of the larger number u chiefly Keda, 
woniu, and iniecla, and somelimea they uh earth and 
■hmw. Theli aon^ are uniallj in the day time : hut a 
fen make the night mors uileieatuig by their tnelodyj 

■ Thew were— I. Acdpllrei.— II. PIcc.— III. Amerea.— IV.<l^•N(e.— 



lDw^h^u•il,luk,w■^il,a^d otberirnlil^blidL— K^F['*!!lnn.<i»^' 

knottle^ ;— '■ BoAbn ohipIiImiI of ilir diffloilly nf wtliint » hte- 
toyoftitrili bwiusFta alrendy knew GOO >pi«let. aiid aiipiioMil tbn 



wlUUna1nui!«)yHn; the cf^ ui/rnven. Iin ; II e i«m>mn)7the 

Emu. cirried frnir ^uly in Fiance la ]«33, wlilch wu IMng tlicre la 
13, belDi Uien 110 ftari old. 

f like pewmck.U ID !S rein; ^eatiant, ISInlO ; nlihilnpile 17or 
IS; IbalKniiid ptaon, Horl7: Ibe linnet and caimry, 13nrH. ^o. 
Uiir.»,Tli> f«lilirnch,a> to 33 jtm. ihe ikylark, 13 or ». AIMn. 

!i.i.Biu.p.az,u. 

I Bcaldaa tiia Hlf biinuk, the rcHe-1ire>tfi«1 froabeaknrAnKrU-abav 
Hub hatitl- " One of theae hirdt, kejit In a ea:^, 'Veijuenily mrie ai 
BlgU, and aU niibl ; lu nates waie eiuemdjclaai * ml mellow, Bi>dtbe 
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Some have utterances of voice like animal sotmds \* bxA 
several can be taught to imitate human articulation, and to 
repeat Words in any language.! But this is- not the only 
analogy which unites them with ourselves. All the classes 
of animated nature exhibit occasional intimations that one 
grand system of formation is pursued through all the varie- 
ties of animal organization. The hui^an countenance, and 
the brutal physiognomy, are each convertible into partial 
resemblances, which show that both are but diversified^ 
though constantly maintained, modifications of the same 
great plan and principle of structure." The wing, the arm, 
the fore-leg, and the pectoral fins are instances of the va* 
nations of one important limb ; and therefore, though it is 
a very rare occurrence, yet it is no natural impossibiiity, 
that a fowl's head may sometimes appear with an obscure 
similitude to a human face.t 

The birds are a race of organized beings, as happy as 
they are beautiful: their greatest number are peaceful, 

sweetest ofanj Urd wttli which the owner was acquainted.'* — Wilson, 
vol. il. p. 277. 

* Tints the titmouse " whistles aloud and clearly, as if calling a das.*' 
—Wilson, il, p. 317- .. .The catbird's note so exactly resembles the vmce 
of a kitten, that a stranser to it would instantly conclude that such an 
animal *' had got bewildered in the branches."— P. 100.... The cry of 
one species of plover is the repetition of the word " Kill-deer.**-- f6. 
vol. iii. p. 9. 

t The bullfinch can be taught to speak several words at command. 
Albin, p. 16- .. .The starling it) very apt to imitate the human voice. — it. 
19.... The magpie, jay, parrot, and some others are well known to 
have a facility of acquirini; such articulations. 

I M. Cuvier states, that In 1803 a Jew exhibited for money, at Posen, 
In Poland, a hen with a human face, which had been hatched in a farm 
near Wrycsnien. lie says, 

"I have my$elf wen this animal alive, and In excellent health, ft 
had attained its full size, for it^wa« more than a year old. In its body 
It resembled other hens in every respect except the head. This was of 
the usual size, but without feathers, and covered with a bluish skin. 
The cavities of the ejfes were completely for iped like those of the human 
eyea. They were surmounted by two shiall arches of down, which 
formed very re^vlar eyebrotot. The upper part of the bill was siforter 
than U9ual. It had but one blunted point, and the nostrils were under- 
neath it ; so that, although it was horn, it presented the perfect resenr- 
blance of a very well made nose. Below this nose was a very regolar 
mouth, with lips, two rows of very white teeth, close and pointed, and 
a rounded tongue. This resemblarTce to a human countenance had 
something in it even horrid ; but it was perfect, and had no need of the 
assistance of imagination to be recognised.'*-<7uvier*8 Animal Klnc* 
dom. 
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'{ndoAljrWoemU innocent, and contented. The npecioiu 
classt and some of the aquatic species, present a predatory 
> anomaly ; bat the exuberant multitudes of their most pro- 
. lifie classes are of a kind, harmless, active, and nei^bourly 
character. They seem to have a pleasure in being together 
in some mode or other.* It is very interesting to observe 
the social and family feelings of many species. The rural 
naturalist has pleasingly described several instances of what 
resembles the conduct to which, among mankind, we annex 
the teims attachment and affection.! Nor are these feel 



* " With the excei^on of our birds of prey, and a ff^w otherp, all the 
Ibatheri'd tribe seem to have a general tendency towards lUKtocintionf 
either ih flucks, or faniHy |wrtie«, or pairs. The w«iodlark does not 
unite in companies, but it asmciates in its own little family partie*.** — 
Knapp*8 Journ. Natur. p. 258, 860 — From Tan Difmnn^s Land, a 
gentleman writes : " In the woods, the psrroia and parrnquefs are Mwisl, 
and almost tame. I have bad, at one time, tfiy flying around me, 
8par}ciing In the punbeanis lilie so many gems.*' In Penney I vania^ Uie 

Kldflnenee "aseociate in flocks- frequently assembling in great num- 
rs on the same tree, to bask and dress themselves in the morning sun, 
singing t« eoneert^ fbr half an hour together.** — ^Wilson, tt. p. 963. Tlio 
tiloMNise species, ** associate In parties of six, eight, or more, attended 
by the Carolina nuthatch, the brown creeper, and small spiKted wood- 
pecker ; the whole forming a very nimble and restless company, whose 
Ibod, manners, and dUposUlons are very much alike.**— /ft. S15....So 
the tree and song aparrows unite in flocks, and Ibim soeieUsa wilb oUisr 
tirds.-«5S,954. 

t }* The linnet delights and lives in society, frequenting open com- 
mone and gorqr fields. Several pairs, without the least rivalry or crni- 
J«ntioD, build their nesta and rear their offirpriag in the aanie nelgliboar- 
bood. Tbey form large assoclationB, feeding and moving In company, 
as one united household. Seannlng to the head of Mune aunny tree, 
they wlH pass boura In the enjoyment of the warmth, chattering wWi 
each other in low and gentle notea** — Knapp'a Journ. 158. 

" The Jay and its family ansociate, during all the autumn and winter 
monthSt taking great delight in each other's company. They separate 
only to become the founders of new establishments.** — lb. 191. 

" Delight in society Is a predominant character in starlings. To feed, 
they will aaaociate with ^be rook, the pigeon, or tlie daw : but tbey 
chiefly roost with their own families. These Micial birds are rarely seen 
alone. Should any accident separate an individual from the compan- 
ions of its flight, it will sit disconsolate, on an eminence, piping and 
plaining, till some one of its congeners Joins it. Even In anaall parttee, 
they keep continually calling and inviting aanociatea to them with a fine 
clear tone. They vastly df light, in a bright autumnal morning, to sit 
basking and pruning themselves on the summit of a tree, chattering all 
together in a low, song-like note.**.... "Thay ate very aaslduoos in 
tbsir attentiona to their young.*'— /i. 900. 

. M Rooks appear to associate from preference to society, as tress are 
coounon everywhere.**— P. 188. 
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Bgs confined to the milder birdg. E«Ten fultnree ne ^Mgi- 
nous, and exhibit pleasure in each other's society.* 

To delineate the instincts^ the feelings, and habits of the 
feathered kingdom is no part of my present intention* 
There is as much of what resembles intelteotual sensiWlt' 
ties and reasoning, ^ili and judgment, in them, as in any 
genus of fish or quadrupeds. This analogy may even be 
extended to ourselves. At least, I cannot but admit the 
application of it to such qualities in myself. I have fre- 
quently surveyed the various poultry and the birds that fr«- 
quent the fields and gardens around me, with these con^ 
siderations. If I could transfer my own mind, divested of 
all the human knowledge it has acquired, but with its nata- 
ral faculties unimpaired, into the body of any fowl about, 
and could mve to it the ideas and memory which their or- 
gans and habits have acquired — should I, in the exercise 
of my judgment on such sensations as theirs, act otherwise 
than as they do under the ctrcmnstances in which they are 

S laced and live ? When I have put the question to myself, I 
ave not been able to discern that I should, in their bodies 
and condition, conduct myself very differently from them. 
They seem to do all the things they ought ; and to act with 
what may be called a steady common sense in their respec- 
tive situations. I have never seen a bird do a foolish thing, 
for a creature of their powers, frame, and organs, ind m 
their state. Each acts with a uniform propriety ; m thing 
fantastic, absurd, inconsistent, maniacal, or contradictory 
appears in their simple habits or daily conduct. They 
seem to have mental faculties and feelings like mine^ up to 
a certain extent ; but to that they are limited. They have 
not the universality, the diversifying capacity, nor |he un- 
provability of the human intellect. The bi]rd mind is the 
same bird mind from generation to generation. The night- 
ingale IB how what the nightingale was four and si± thou* 

* M. Aiiilffbon mention! that " they oOen asmciate in flocks ofSO, 40, 
or morn ; hunting thus together, they fly in sight of Mch other. The 
Uiomont a prey i« discovered, the favoured bird gives notice to ita nearest 
companion, who iinmeiiiately follnws him, and is successively attendetf 

by all the rest**— Am. Orn. iv. p. 351 With two young vulturas tlwt 

be haii reared, he put in an old one that he caught. '> Tlie young both aS 
once jumped about hiiu, making most extraordinary gestunv of we^ 
oome.'*— P. S50...*His experiments show that vultures dtscem their 
dead spoil not by .emeli, but by sight.— 847-^. 
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•and jean afli>'-4iothing less, notbinf more. The ea^ 
ii as incapable of advancement aa the aparrow. The corn* 
tton fow^ which ia found in all renona and climatea of the 
globe» is in each one exactly alike m ita functions, facultieai 
and habits. The song-birds warble now just as they have 
done ever since human history has noticed them. It is this 
confining identity which separates birds and all animals so 
widely mm man. They never improve ; while his capa^ 
billty of progreasion is as yet illimitable, and may perhapa 
ever be so» 

Yet the bird mind, although thus limited, displays all the 
common &colties of animal intellect. Ita memory is tena* 
cious. The bullfinch never forgets the songs he has learned, 
though placed amid many others with dinerent melodies.* 
Most of the singing-birds may be taught thi* notes of 
others, and to pipe and whistle as their instructer pleases.f 
Their aptness to acquire little acts of exhibition shows at- 
tention, comprehension, docility, and reconection4 Some 
exhibit a taste for the little gratifications of human vanity ;^ 
others, a spontaneous intellectual observation and percep- 
tion of the intention of human actions. II Even the highly 
mental emotion of emulation is visible among them.^T The 

» Albln. Nat Hist. p. 16. 

t The starling learna to whistle tunes. — Alb. 13. So the blackbird.— 
P. 8. The Boldflnch will acquire a canary's or woodlarlt*s sony.— F. M. 
The linnst, Destdes its own sweet song, will learn others.— P. 34. The 
rabinf ftoffl the nest, may be taoght to pipe or wbistie finely.— P. 69. So 
itac creenfincb.— 31. 

t The greenflneh will learn to ring bells in a contrived case.— Alb. p. 
SI. And a goldAncfa may be trained to draw water or food in a small 
ivory bucket, fastened to a chain ; open it, take out its oonteots, and 
ntum k for more. — /*. SI. 

$ Goldfinches " are delighted with viewing themselves la a glass fixed 
lo the back of their bucket-board, where ihey will sit upon their pereb, 
pninlag and dressing themselves with the greatest care, often kiokiiigiii 
the glass, and placing every featlier in the nicest order.**— Albin. p. SS. 

H The painted bunting is very fond of flies. Six of them were In a 
ship on a voyage to New-Orleans. Several of the passengers caught 
flies to give thmn, " tin at length the birds iiecame so well acquainted 
with this, that a§ toon aa they perceived any of the people attempting to 
catch (he insects, they assembled at the front of the cage, stretching out 
tlieir heads through the wires with easer expectation, evidently mucli 
interested in the issue of the eflbrts.'*— Wilson, vol. ii. p. 840. 

7 *' If the woodlark be hung in th« same mora with the nightingale 
be will strive with it fbr the mastery ; as likewise it sometimes happens 
in the woods, where Is a strong contention between these two choristers 
10 excel and oa^ eacli other. If brought up fnaa the Mat, and cagsd 
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ijeiception, thst their eggs in hatching shoidd have a propa 
degree of heat, and the alteirnate movement of them fW 
that purpose displays both a right reasmin^ and acting 
rightly on it.* Nor are they sometimes destitute of am* 
mai or human pugnacity. We expect this in the gaUM 
birds. that can be trained to it; but even the more gentle 
and peaceable can sometimes exert the petulant irritaUIity.f 
But It is in their nests that they display the most striking 
and varied indications of contriving and judging, and there« 
fore of thinking intellect, confined indeed in the extent o^ 
its operations, but resembling reasoning intellect within this 
c(Mnpas9.| Their affection for their young, their anxieoe 

In the same room with a DightinealCf he will learn its notes, and inoor<< 

porate iheui with its own." — ^Alhiii. p. SO " Each strives to outvie 

the other ; so that, like true-bred game cocks, they seem resolved to die 
rather than lose the victoiy. Jf the nigliiingnle carries it in sloutneas 
and fiercent^ss of song, so does the ivoiMilarlt in his plea«nt vaiiety of 
soft, warbling, hanituiiicMis note.'*— /A. 73 ■ . . Haudel hasadiuirably inii^ 
t&ted both these com ppti tors, in the " Mirth! admit me of thy crew;*' 
and in the '^ Sweet bird, who shunnest the noise of folly ^** of his Allegro 
and Penseroso. , 

* " Almoert all birds are in the habit, while sitting, ofchanging^ the e^ga 
from the centre to the circumference, and vice versdy that aU of them 
may receive an equal share of warmth/'— JaiHeson*s Note to Wilson, 
vol. i. p. 215. 

t " The males of Hhe cardinal grosbeak, when confined together in a 

cage, fight violently.'' — Wilson, vol. iii. p. S76 The pinnated grouse 

" seem to vie with tuich ot her in stnteliness ; and as they pass each other, 
frequently cast-looks of insult, and utter-notes of defiance." These art 
the siinals for battles, and they encaiie with wonderful spirit and fieroe- 

neB9.— lb. 337 One of the titniouiie species ^'sometintes light Tiolenllj^ 

with each otiier, always dinectitig their blows against the scull.*'— 1^, 
316. ■• . Even the beauiiful hniiiming bird, as he passes lh>m flower lo- 
flower, will at peculiar seasons attempt a contest. ** When two males 
meet at the same bush or flower a battle instantly takes place; and the 
combatants ascend in tlie air, ehkping, darting, and circling round eacb 
other, till, the eye is no longer able to foltow them.*'— /A. p.~SOd. 

t The^riole forms his nest of long and flexible grass, which is knitted 
or sewed through-and-through in a thousand directions, as if done by » 
needle; which ntade a lady inquire If it could not be tanfrht to dara 
siockines.— Wilson, vol. i. p. 189 The Baltimore-bird, seeking ma- 
terials for his nest, when the women hang out their thread to Ueach, 
perceives thai this will suit him, and carries il ofll ** Skeins of silk and 
banks of thread have been often fohnd hancing round Ms nest ; bnt so 
woven lip and entancled as to be irrecla1mabie."'>WitMm, vol. t. p. 180. 

*« 'Phe birds of the 1 ndian climates are obliged to exert unaMial artifice 
in placing their little broods nut of the reach of an Invader. Each aims 
at the same end, though by different means. Some form their pensile 
nest In the shape of a purse, deep, and open at the top ; others with a 
liois la lbs aula; and othen, still more ciuifoust wkh «a eaaranoealtlMf 
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•onliivaiioef to fiietect diem, «&d iittte fltratii||eii» to »!•• 
Vttd the maraoder from their neets, evinoe feelings ami 
uentai activities aiudogous to those of other reasoning 
Wings.* 
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LETTER XIII. 

*> 

Tk9 fformatitm of Qtuidmpeds^neir lAnnaoK CiaM8\fleation into 
Orders and Genera — T^eirfeneral QtialUu*-'Numier—Foodi-'Or» 
gana of Sensef Voicej and Feelings. 

The sixth stage or day of creation began with the for- 
mation of quadrupeds, insects, and reptiles, which com- ^ 
pleted the animals that inhabit our globe. These were» 
like the preceding, so malny other incorporations of the 
living principle and animal mind in three distinct and very 
different systems of organized matter. Each were also 
peculiar conceptions ana inventions of the Deity, both in 
external figure and in physical powers. These were so 
many new efTosions and display of his rich and multiform 
imagination. The structure, appearance, functions^ and 

veiy bnMsni, forming their lodge at the summit**— :Feiniant*s Tnd. 

Zool. 46 Thki instmct v»revalli also among the birds on the banke of 

the Gambia, which abound with Hionkeys aiul snakes. Others, for the 
same end, make their nest in the holes of the banks that overhang that 
river.— Purchas, vol. li. p. 1575. 

" The lesser specieis having a eenain prwclence of the dangers that 
aarrnund liiem, and of their own weakness, suspend tiieir n*«ts at the 
extreme branches of the trees. They are conscinas of Inhabit ing a cli- 
mate replete with enemies to them and their young; with snakes that 
twine up the bodies of .tfie trees; and apes that are perpetually in 
aearch of prey: but, Heaven-lnatructed, they etude the gliding of the 
one and the activity of tiie other."— Penn. lud. Zool. p. 44. 

The motacilla siitoria, the tall(u--bird, ** will not trust its nest even' to 
the extremity of a slender twig, but makes one more adrance to safety, 
by filing itself to the leaf itself. It picks up a dead leaf, and ssws s< to 
the aide of a living one ; Its slender bill bfii^ its needle, and ito thread 
aome flne fibres. The linii^; is.feathers, gossamer, and down. The bird, 
In colour a light yeltow, is biit three inches Ions, and Its weight only 
three-sixteenths of an ounce. A neat of this kind is In the British 
Museum."— Penn. Ind. Zool. p. 46. 

* Bee Wilson, vol. IL ppi 93,930^350, 310,317; and vd. Ul.p.4i and 
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organizations of each had to be designed^ and the meaitf 
of producing them to be perceived and put-in action* The 
whole plan having been fully settled, thie mandate was 
given for their simultaneous existence ; and all the thiee* 
very dissimilar orders of animal being arose obediently to 
the command, as their material elements moved into the 
appointed combinatwBS and -dispasitioiiB which were to 
constitute their respective bodies. 

The quadrupeds were those with which the pleasure, 
he sustenance, and the conyenience of man are more im- 
mediately concerned. None are indispensable to him, as he 
oan- subsist without either; but he derives such important' 
benefits from all these three classes, that it i^ rational to 
suppose, that one of the main ends of their creation was to 
contribute, in some of their species, to his comfort and ser- 
vice. Nothing can be supposed to have been exclusively 
formed for our use ; but several were manifestly made that 
this application of their powers, and ' qualities might take 
place. Each exists for its own benefit, as well as for that 
of others, or for ours ; but many have been designed on 
purpose to be also instrumental to our convenience and im- 
provement. 

A natural division of quadrupeds would be into the fierce* 
and the gentle, — the wild and the tame, — the carnivorous 
and those which feed on herbs and grasses. Such a dis- 
tinction exists in all the orders of animal life. Fish, biid%- 
beasts, insects, «nd reptiles have each a predatory and a 
peaceful class ; the latter always the most numerous, — the 
former confined to particular objects of pursuit, but always 
now appearing as an inseparable part of the economy of 
our varied world in its present state. Yet, as geology 
teaches us that the present was not our earth's primeval state, 
it has been confessedly altered in its planetajy, rocky, ani- 
mal, and vegetable relations and substances, and in its 
life-connected caloric — we have no right to affirm that the 
predatory tendency was the primitive law, at that either 
animals or man were, in their first condition, carnivorous. 
Their structure was prepared for it as their mbst lasting 
state, but can live in other habits. ' Carnivorous animals, 
notwithstanding their adapted teeth, claws, and intestines, 
may be brought up on vegetable produce : as man can sub- 
sist wholly on plants, or wholly on flesh, as he chooses, i 
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Hm propbetks writen of the OM Testament indtoete tbrt 
tide destrnctiTe mnomaly is not to be perpetuaL ^ Id the laat 
ages of earthly bdnf, when wan and vicca, sin and evil, 
ane to depart Aum fannan society, the pradatoiy system is 
ftlso to cease in all the animal kingdom. It may therefore 
ha^e some connexion with human immorality and its dis- 
torbing oonsequenees, and with the new morel economy 
that was established afler the deluge. But potting aside 
lor the present this curious subject of our more difficult 
contemplaiions, it is sufficient to know, that at least from 
the time of the dUuvian catastrophe to the age we live in, 
the quadrupeds of the earth have been in these two grand 
divisions, of the fierce or wild, who are all carnivorous — and 
of the gentler, the tame, and the domesticated, which are 
jnostly graminivorous. Perhaps ori|rinaUy all of this class 
were so ; for our cat and dog are raUier two species of the 
wild, tamed into the gentle, than €Jiginal natives of the 
pacific genera. The frame of each kmd now corresponds 
with its present habits. 

liinnBus has distinguished the quadrupeds of the earth 
into six orders, and added another for the cetaceous fishes ; 
with the general term of mammaua for all, because they 
have all been created with the peculiar habit of nurturing 
their offi^ring in a manner similar to the human race.* 
These seven orders, subdivided into forty-eight genera, in^ 
dude above eight hundred species. The characters of the 
onlefs were taken by Linnnus from the number, situation, 
and structure of the teeth.* 

**The mammalia are such animab as nourish their 
ywing by means of milky teats or paps. In their struetuie 

* These orders sre— I. PrfmatM; IT. Bmta; IH. Perte; tV.GllfSi; 
v. Pecoim : V I. Bcdlue ; VII. Oete.— Turt Lian. i p. 4-& 
t The genera of the mammalia are — 

I. Man, a|ie, macaoco, and bat. 

II. The sloth, anteatefi manis, armsdino, rbinoceroti rakotjrro, de- 
pbant, walrus. 

III. Seal, dog, cat, fitchet, weasel (comprising ottera), hear, oposnai, 
mole, shrew, urchin. 

rv. Porcupine, cavy, heaver, rats and mice, marmot, squirrel, dor- 
mouse, Jerboa, harp, ashknko. 
V. Camel, musk, deer, giraffe, anteiepe, goat, sheep, ox. 
TI. Horse, hippopotamus, tsptr, hng. 
Vn Narval, whale, cachalot, dolphin.— Kerr's Linn. 31-33. 
Lsier naturalfcitB have made some additions and modificatloas. 
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and vhrious organs, they resemble mm. They are for ISm 
most part quadrupeds, or having four legs and feet. Alon^ 
with us, they inhabit the surface of the earth. The largest 
in size, though by far the smallest in number, are furnished 
with fins, and inhabit the ocean."* 

The clothing of quadrupeds distinguishes them firom thtf 
other orders of created beings. It is composed of soft, 
separate, flexible hair, little subject to injury, which is 
more plentifully bestowed on the inhabitants of cold re- 
gions than on thbse which live in the warmer parts of the 
earth. ** This hair coalesces together on urchins and por- 
cupines, to form spines or prickles. These are flattened 
on the manis into sharp pointed scales ; and are united 
into a shelly coat on the armadillo. The fiir is often di- 
vided by distinct ridges, as in the do^ and horse ; and these, 
on the horse and ho&r, are solnetmies elongated into a 
mane. In aquatic qt^rupeds the hair is altogether want* 
ing, lest it should absorb the wet, except in such as are 
sometimes obliged to live on shore. The face of animitlM 
is frequently furnished with bristly warts ; the lips with 
whiskers ; the chin, as with man, apes, and goats, with a 
beard. The legs and breastj as in the hare and camel, ara 
often provided with callosities.*' f For the most part, their 
connubial association is transient, and often periodicaL A 
Tery small number, as some apes, the macauco, the ba^ 
and urchin pair together ; a single male and female entet- 
ing into a monogamous society, and rearing their young onea 
by a joint concem.t 

The number of quadrupeds at all times on the earth i% 
as of the other kinds of animals, marvellously great, and 
exceeds the possibilities of human observation 'Or enumera- 
tion. Of the ei^ht hundred or thousand individual species 
which are now simultaneously existing, many are very pro- 
lific ; but in those which we domesticate, and which mod- 
erately multiply, the quantity is very lairge.^ What we 

* Kerr*a Linn. p. 33. ^ Xh. t lb- Pt 36. 

^ To instance only in the bhkbp ; France feeds 34 millions of sheep; 
and Great Britain and Trelan^44 millions; Prussia, in 1825, had nearly IS 
millions; Austria, in 1815, nearly 11 millions; and Hungary 8 millloiMi; 
Spain, in 1803, liad 13 millions ; the Confedernted Provinces of Germany, 
in 1820, had 30 millions.— Bull. Univ. 1837, p. 98 ; 1830, p. SOB, SBS. 
Thus thHse seveo countries of Europe possess 14l'roUUon8 of these aiii> 
malsooly. 
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tear, we principally consume for food. Bat we may eniaife 
our conceptions of the gfeneml amount, by adverting to the 
number that in one province only of Europe were destroyed 
in a single year by one tribe of its predatory animals.* 
Similar inferences may be made from those, winch individ- 
ual activity can obtain when stimulated to take them.t If 
the law of their serving for subsistence to others had not 
been placed in nature coincident with the law of reproduo- 
tion, the power of the latter would have soon overwhelmed 
the globe with its astonishing exuberance \t but the weaker 
animals can sometimes protect themselves' from the fierce 
and powerful.^ 

The animals in the first Linncan order usually feed on 
herbs, fruits, and roots ; a few take insects, eggs, and small 

* The public papern, in 1825, printed the following official aocoiint of 
the devastations cdtiimitted by wolvks in the government of Livonia, 
in the year 1833. They were stated to hnve devoured J841 liorses, JS43 
foals, 1807 horned cattle, 733 calves, 15,182 sheep, 726 (auibe, 2545 goats, 
183 kMs, 4190 swine, SIS sacking pigs, 703 dogs, 673 iteese. We may 
therefore thank our Anglo-Saxon king Edgar, and Edward I. tor so libO' 
rally rewarding tho*e who were active iu exterininaiing ^his animal 
from England and Wales. We may rejoice ilie more at our complete 
exttrpntion of thern, when we find that in tlie last two winters they made 
very serious depredations even in highly civilized France, BliliougJi it 
bas such an active poiHilatinn to apply to their destruction. It is true 
that its mountainous borders favour their perpetuation ; yet, with such 
means and such a people, these ravages upou it are a sort of refirosch 
to its imlitlcal t>enevolence. 

' t In three weeks, Buflbn caught, on 16 acres, 130O moles ; and a Dutch 
farmer, in 1742, between 6 antt 6000. In 1749 the state of Penntiylvanla 

Kid for the killing In il of 640,000 squirrels ; and at Gotha, in one year, 
,000 Hamster rats were killed an4 paid for. — Bingl. An. Biog. i. p. 
303 ; ti. p. 31>-39- ... In the Isle de France, in 1826, the sngar^caue being 
Infested by rats, and the rice by birds, the covernor offered a reward foe 
their destruction. In one month, eight arrondissemnnts of the island 
sent to him 830,473 rata' tails and 938^49 birds' heads to be iwid for. 
•—Revue Encyel. Jan. 1887. 

t It has been remarked that rabbits breed several times a year, and 
commonly seven or eight at a time ; so that in four years one pnir might 
be ancestors of a million. — Bingl. ii. p.53 — Brown rats have produced 
90 at a Itlter, and three times a year. At this rate a pair might in two 
years produce a million.— P. 19. ...A Guinea pig breeds ev^ry two 
months, and has usually three or four. So that from a single pair 1000 
might eoiue in a year.'— P. 53. These would multiply proportionally, 
and soon overrun any country if not consumed. 

$ In India, a tiger broke into a shed, where a eolt and pony were shel- 
tered. As he Killed the colt, ttie pony attacked him with its heels, and 
so repeatedly struck his head and ribs as to knock fiit some of bis teeth, 
and so bruised and cowed him, that he crawled off to a nullah hard by, 
mimm ths natives despstohad him.^iuUao 6a««tte, 1827 
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bifds ;* and tbe bats aeek Bioth% gnats, toA noctnmal &^ 
■ects. Some of the bruta consume inseets anx} worms ;t 
but the greet body, among which are the rhinoceros aiid 
the elephant, live on ▼egetaUes.t The finriB are fatrnivoA- 
rpus.^ The giires, or mice kind, generally subsist on 
vegetable food, though some add fish, and others birds and 
worms. II The pecora use herb^ and grasses. So tbe- 
bellus^; though the swine tribe will eat any thin^.f The 
eetaceons fishes seek the insects and produce of we ocean* 
But the power which some qn^rupeds show of living with* 
out food would lead us to inquire, if in a state of nature 
the appetites of many are not more moderate in th^r gene* 
ral desires, with stronger urgency in particular seasons.** 

*T|ieJaechu8, or striate monkey, takes insects and small birds; and 
the tailless maesueot e^s and small Mrds.— Turt. Linn. p. 90,31 ... . The 
moiitaia of Moroocu searched for spiders, ants, and'tuJier insecta, Id ad- 
dition to its bread and fruits.— Katr'a Linn. 71. 

r As the ant-eaters ; tbe arntadiUoes. 

i We hiay infer tlM quantity they conaume, and therefore the amount 
of vegetation neoeasary tu be produced for their austenance, by the fol- 
kiwini; account of the nutrition of a oow: " A oow coasuiaes on an 
average lOOIhs. of green food In 34 boura. This, for 185 days of sumo 
leer, is lR,500lbs. In winter, 45lbe., of root a day, or, for 180 days^ 
8L100lhs. Oiie>thlrd of this may be potatoes, the rest other roots, Bjil 
she gives, If well fed, 3,000 quarts ofmiilt a year.*'— Alleira Bints 
for SchrKito of Industry. 

$ But some of this genus also eat vegetables ; as tlie dog, which feeds 
on farinaceous vegetables, but not greens, as welt as on nesh. So the 
Jackals «at fruit as w^i as birds and lesaer aiiimalii.-<T. L. 4i- > • •Tile 
fox fattens on grapes.—^, ti ■ . . . Tlie Brasilian weasel and the civet feed^ 
on apples and bread, as well as on "mice and worraa. — P. 52,54 •.. .The 
martin takes ri^ie fruit, besides birii and frogs. — ^P. SO. . . .Th&bear aeeles 
roots, berries, and other vegetables,'as wvil as Insects, honey, and ear^ 
easaes.— P. 03. . . .The badger, opossum, and liedgebog use both kinds.— 
P.6.%65,rJ. 

II The river eavy, eassybara, feeds on fi^h, which it catches at nisht, 
and vegetables..— T. L. 77 . . . . The Chilese beaver on crabs. — 178. . . .Tlie 
musk-rat on sliell fish, as well as fruits and herbs in summer, and the 
roots of (lags and water-lilies in winter.— 79... .The Norway rat takes 
poultry, and the field mouse small birda.^-^, 81.... The water rat eats 
frogs, insects, and small fish, as wdl as roots and t>ark.— 83... .The 
Madagascar squirrel draws worms out of trees.— 04. 

IT The common hog eats serpents without Injury^ and will even de- 
vour its own oflkpring.— T. Llnm. 135 The Mexican hog feeds on 

reiHiies, as well as on fruit and roots. — ^138. 

**Tbe striped hyena, though it will tear np bodies fironi buryiag- 

nnds, yet *« lives long without feod.»*-.T. Linn. 44.- .The sloti, 
y pas, " can tiv« a pmdigioas time without food ; Keroher smts 411 
days."— Rerr*8 Llnnaus, pi 101.... The bear fasts from tbe middle ef 
November to the end of winter>-^l85» . . .la the Miderdflr,. WUsoni 
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The pursuU^ in aiiimals of prey* and the sapply ue so ad- 
JQsted to each other, that this general harmonyi poan«f 
and happineea of creation are never disturbed. Such is the 
fitted imlance, that the husbandman ftquently injorea hin- 
eelf by destroying those which) on a partial view he thinks 
injurious to him.* The consuming animalsi the degree 
of their consumption, and the species consumed am sp 
precisely adapted to each other, thst neither deficiency nor 
exuberance appear while the appointed operations of natur 
are unimpeded. Man, by interfering, may alter the pro* 
Tided equilibrium ; and when he does so, he sufiers from 
his injudicious interposition, or too covetous anxiety. 

That animals have organs of sense corresponding with 
those of man, we all familiarly know. They see, hear, 
taste, smell, and feel, as well as we do, and some much 
more acutely. Both the dog and the wolf have an exquisite 
sense of smell, t The cat, and some others, can see in the 
dark. The lynx is aciite both in sight and smelLt The 
racoon is peculiarly sensitive in both fmell and touch. ^ 
Others have a quickness of hearing superior to ourselves ;(l 

of the wbitebreasted hawk, "one lived wilh me $«v€ral week$^ but re 
fused t» eat. Though he lived t<> long withoni food, he was found, on 
disMKtioii, to be ezcendingly fat.'* Anier. Ornith. vol. i. p. 85.... 
Those animals which live on particular roots, herfaa, or insects, c«s 
faave this food only in the season wiiile these things are existing. 

* Thus farmers destroy moles, because the hillocks they make break 
the level surface ; but they have found worms so much increase when 
the moles were gone, as to wish they had not molested them. Moles 
live on worms, insects, snails, frog9, and larva. The farmers on a no- 
Mfman's estate in France found the moles' disturbance of the eanb 
fuch a good hu(*bandnr toil, as to solicit their landlord not to iMve them 
killed. — Bull. Un. 1829. p. 334... .80 toads are found to keep down the 
ants. Mice have increased in bams where owls have been shot. The 
blue jay was destroyed in America for eating the peas; but the pea 
grub, which it fed on, became more destructive anerwaid. A gentle- 
man shot a magpie, to save his cherries, but foi:nd its craw as full as it 
could be crammed with the large blue-boitle flies that lay their eggs iu 
meaL " The fox renders considerable service to man, by tlie quantity 
of rats, field-mice, frogs, toads, lizards, and anakea which be destroys.** 
->Hi>wit*s BriL Preserv. 

t T. Linneus, 43. 

t T. Linn. 5I.—N0 beast can discover iis prey at so great a distance. 
The marmot has also " a quick eye, and discovers an enemy at a fOB- 
fliderahle distance.'*— Biogl. ii. p. 83* 

J /ft. 64. 
Cuvier remarks of the mole, that though its sight la weak, its hear*' 
Ing is remarkably fine; its touch delicate, and its sense of smelling 

most exquisite. Cuv. An. Kiogd Tlw nsms eS teste and imell are 

Aa 
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and some appear to be impressible by musical sbonds.* In 
the evolution of the animal embryo, the formation of its 
nervous system appears to precede its circulatory functions 
and fluid, t And some too curious experiments, painful to 
read of, and therefore not laudable to repeat, seem to ascer- 
tain that the principle of life is independent of the nervous 
matter, as it continues in the body for some time after the 
brain and spinal marrow are removed.! 
All the quadrupeds utter sounds of some sort or other, 

very active In the hog ; and in the African species the smeinng and besr> 
ing are remarliably acuie. — B. 149, 153. .. .The biaon's faculty of smell 
isao perceptive, that they scent their enemy at a great distance, ami 
precipitately retire as he approaches... .Ttie rhinoceros is reiusrkably 
acute in its hearing and smell. — ^Kerr's Linn. 113. .. .Tlie blind imile-rat, 
typhlus, is very quick In its senses of bearing^ touch, and smeUv^T. 
— Linn. ffi. .. .The common hare has exquisite hearing and sight. — 100 
... .Tlie cape hyrax has acute ears. — lOII. .. .The chamois excels in sight 
and Biiiell. — 111 — So does the Scyiliian antelope.— 113 — The wild 
mule has aruie hearing and smell. — 123- .. :Tbe red deer and wiki nnnns 
are equally gifled.— 2 B. SL, 131. 

* The wolf dreads the sound of a trumpet. — Kerr's Linn. 43 — The 
hare is fond of the sound of a drum. — 106.... The lamantin manaii 
delights in iinisic — 110- .. .Two elephants at Paris were found to be ex- 
cited by bold and wild music, and soothed by a soft air on the bassoon. 
— B. 1, p. 146. .. .Suetonius mentions that Poniitian had n troop of el»> 
phants dlriclplined to dance to nnisic. The dog howls at certain notes 
of niDsic.— Kerr^s .Linn. p. 130.. ..The hi ppopotaums is affected by it. 
" As we passed along the borders of the lake at sunrise, the hippopota- 
mus /oUowed the drums of the different chiefs the whole length of the 
water; sonietimes approaching close to the shore. I counted fifteen at 
once, sporting on the surface." — Finlayson's Slam. 

t M. Baunigarten'a invesiigations were, that the spinal marrow and 
the brain may be perceived before the blortd is seen. These parts are 
not formed by the blood ; bat have acquired some perfection before that 
exists. The formation of the biiKMl is made under the influence of the 
nervous system. Hence the nervous system contributes to the forma- 
tion of the first blood.^Feruss. Bull. Univ.— 1830, p. 106. 

i M Weinbold cut off a cat's head ; and when its arterial pulsatioD 
and muscular ninvemcnts had ceased, took out its spinal marrow, an4 
filled up its canal with an amalgam of mercury, silver, and zinc Im- 
mediately the puisntion recommenced, and the animal made a variety 
of movemenis. In another cat h« removed tlie brain and spinal mar- 
row, and filled the scull and vertebral canal witli the same metallic mix- 
ture. Life appeared to be instantiineously restored. The aninial lifted 
up its head ; opened and shot its eyes ; looked with a fixed stare ; .en- 
deavoured to walk; and whenever it fell, raised itself again on its 
ptaws. It continued in this state for twenty minutes, when it fell down, 
and remained motionless. During all this time the circulation of the 
blood appeared to go on regularly ; the secretion of the gastric Juice was 
more than usimi ; and the animal heat was re-estabiished. Floteost 
Aotbology, quoted in Goim Journal, lOilir Oct 1829. 
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which they can vary into so many tones aa are necessary 
to give vent to their feelings, to denote their wants, or to 
communicate with each other. Whoever attends to their 
poahry-yard, will soon perceive that each species uses par- 
ticular modifications of sound, to signify to their hrood and 
fellows what they wish them to understand, and each 
seems perfectly to comprehend the meaning of the speaker.* 
Many animals have been remarked for their communications^ 
by utterance to each other, f The sloth, in the modifies^ 
tions of its plaintive cry, ascends and descends regularly 
through six musical notes.t One monkey has been notic^ 
to utter vocal syllables ;^ and dogs have been taught to ex« 

** At their accustomed hour of being fed, if It be delayed, all are olam- 
orouB for it. Thecfwk repeatedly calls his bens to it, if they be absent; 
and thew their chickens. The maternal note:;, to express danger to her 
brood ; those of anger against an assailant ; of alarm at their own peril; 
and their call:) for each other, when those ncrustonied to be together are 
separated and unseen, are very distinguishable. All tlie^ are appro- 
priated to their respective sensations, and are only repeated as Uiese 
occur. Ray has leniarked the different voices of the iien, when she 
broods ; when she leads her chickens ; when she has found food, and 
calls thern to it; when she would alarm them to seek shelter: when 
she is angry ; wiien she has laid an egg ; when in pain, or grear fear — 
" ail significant — being effects of the several passions of anger, grief^ 

fear, or joy."— Ray. Wisd. 160 Cilbert White, In his Seliiorne, 

makes some just reiriarks on tlie language of birds. — S. 43, p. 277. 

t **Tiie chamois, when alarmed, advertise each other of their feet 
inga by a kind of whistle The one on watch continues this as long aa 
he can blow without taking breath. He then stops for a nmment, looks 
round on all sides, and begins whistling afresh, which he continues 
from time to time. He leaps on the highest stones he can find, again 
looks round, leaps from one place to another, arid when he discovers 
any thing seriously alarming, flies off.** — Binglcy, vol. ii. p. 93 — Many 
of the ape Sfiecies, when beat«n, will sigh, groan, and weep like chil- 
dren. A pigmy a|>e, wlien left alone, need to make a doleful cry. — lb, 
i. p. 71... .The four-fingered monkey, when touched, utters a plaintive 
kind of cry ; but has another sound, which it emits as a testiflcntion of 
delight at receiving any kind of food. — /ft. 87 .^. . When female seals 
come out of the sea, they bleat like sheep for their young. — lb. 161. 

X " The voice is an ascending hexachord, or six successively rising 

notes."— T. Linn. 101 " Sloths are most active at night. Then they 

utter a plaintive cry, ascending and descending in perfect time through 
six succ^sive musical intervals. When the Spaniards first heard this, 
they thought they were near some nation who had been instructed ia 
European music." — Bingl. i. p. 113. 

$ The fearful monkey, stmia trepida. They frequently whistle; 
and,\vhen enraged, shake their heads violently, and utter, in a fero- 
cious tone, the syllables pi, ca, rou — Bingl. i. p. 89; Bufibp, vUi. p. |99 S 
and Fennant Quad. U6, describe biiQ. 
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ttXpreM human words,* even so large a number as thirty, 
distinctly intelligible. t The monkey tribe give strong in* 
dications of mutaal communication and comprehension by 
their vocal utterance.t 

It is one of the great distinctions of the animal mind, 
and of its similarity, within its prescribed scale and com- 
pass, to our own, that it is both teachable to several intel- 
ligent actions, and also susceptive of moral docility. Thus 
far it is improvable, but not beyond. By this liipitation, 
it is divided from the hufnan soul, of which an indefinite 
and unceasing improvability is its universal property, 
though the largest part of mankind bat little avail them- 
selves of it. But that degree of moral ductility and capa- 
city of education which taming exhibits seems to be a 
genera] quality of the animal mind, as the fiercest have 
been subjected to it. Of the fers genera, which includes 
all the wild and ferc>ciou8, the largest have been found 
tameable.^ Even the tiger, who may be considered as the 

* Th« Dumfries Journal, In Jan. 1839, meniionnd a dof; as then 
living in that city, wliicli uttervd dintincUy the word " WilJiani ;" the 
muiie of the young man tn whom it waa much attached. 

t Ttii Leibnitz who has traiiamltted this Tact to podierity ; on which 
the French acadeiriiciana reaBonably say, that if it liad not been testi- 
fied by 80 greats man, tliey should iiave doubted it. He communicated 
It to the Royal Academy at Pni is, who publiohed his letter in their 
history. It was a peasant's dog, whose son tauitltt it, when three years 
old, to articulate diriiiiicily thirty common words. Leibnitz declares 
tliat he lieard It utter th*m. 

} When they go In companies to a field of rice or sugar-canes, one 
stands sentinel on a tree, while the rest plunder. If the ownefV appear, 
he cries out, Houp! hoiip! iMiup! which the rest iinniediat«^(y under- 
stand, and throwing down the corn in the lefl hand, and retaintng only 
what is in tlie right, scani|ier off on three le^n as fast as they can. — 
Gold^m. N. H. vol. li. p. 480....Marcsrave's account of the Oiiarlne 
monkey [iresents a curious picture: ** I have frequently been a toitrues of 
their assemlilies andldeliberaiinns. Every day they amenible in the 
woods tn receive instructions. One then lakes the highes place on a 
tree, and mnlces a signal with his hand for the rent to hit around. As 
soon as he nees them placed he begins his discourse in aloud and'^re- 
cipitate voice : the rest oliserve a profound cillence. When he has done, 
he makes a sign with his hand for the rest to reply. At that instant 
they raise their voices together, until bv another signal Uiey are co- 
joined silence. At last the assembly breaks up." 

$ The Jackal, when taken yrtune, ncqiiireii the same affectionate man- 
■ers a.s a dog.— K. Linn. 140 — The lion hns been refieatedly tamed. So 
ba^ the fox. Rubens had a tame linn four weeks in hi^ chamber, to 

Bint fh>m. Pennant saw an hyena as tnmo as a dog. The largo 
byrouasA, ** tboog b bruial and ferocious, are easily tamed.'*— Duffon. 
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fiercest of the fierce, has exhibited this improvahility.* 
So has the savage and voracioas hyena.'t Crocodiles have 
been made harmless and docile.^ The leopard likewise*^ 
The wolf has also shown that it possesses what we may 
term affectionate dodlities.|| The baboons become yigilant 
guardians of their protectors' property .IT These facts prove 

....The ounce may be trained to hunt, and become as tractable afl a 
pointer. — K. Linn. 148... .The large tiger-cat is easily tamed. — 152- ... 
The mountain lynx has mild and gentle manners. — 155 ...The Egyp- 
tian ichneumon may be softened so as to be kept in a house, like a cat. 
—199. .. .The otter may be taught to catch fioh for iu* master. — 173- .. . 
The ferret is domesticated, and entployed to catch rabbiis. — 180 — The 
snow-weasel may be trained to follow a()ersoo anywhere. — 183-... We 
see tlie bear repeatedly in our public streets. The badyer may be also 
made docile, if caught young. — 187. The racoon is easily tauied, and 
mortlve, but unlucky and inquisitive, like a monkey. — 189 — The 
lUnoceroe may be lamed ia some degree.— 113 — Tbehippoiamus also. 
—P. 347. 

* The tiger, if taken young, may be domesticated. One, six weeks 
old, was taken on board the Pitt East Indiaman, in 1790, and arrived in 
England before It had quite completed its first year. It was a« playful 
as a kitten, and frequently slept with the sailors in their hammocks. It 
would run out on the bowsprit, climb about the ship like a cat, and 
play with a dog there. Deposited in the Tower of London, it contin- 
ued there to be perfectly gftod-natured, and was never guilty of any 
savage tricks. In 1801, it Admitted a puppy terrier and mastiff to be 
successively its inmates, and recognised with delight the ship-carpenter, 
who came to see him two years after they had been separated, licked 
his hands, and fawned upon him like a cat. — Dingl. An. Di<ig. v. i. p. 
830. The faquirs of Hindostan sometimes go about with their tame 
tigers. 

t Bishop Heber mentions that Mr. Trail, in India, had an hyena for 
several years which followed him like a dog, and fawned on his ac- 
quaintance. 

t A tame crocodile was, in 1898, kept at Chantilly. It was so mild, 
tiiat it was caressed by its keeper without danger. 

$ Mrs. Rowditch, widow of the Aohantee traveller, had a tame leo- 

CDrd. Gwner mentions that Francis I. kept one, which he used in 
unting. It was carried Iwfore him by an attendant on a horse. Mr. 
Barrow procured, 4a Africa, a young leopard, which *^ became instantly 
tame, and as playful as the kitten.'* 
II M. F. Cuvier describes a young wolf that was brought up like a 

Soungdog. It became iTamlliar with every person whom he was in the 
abit of seeing, followed his master everywhere, was ol>«dient to his 
voice, and differed in nothing from the tamest dog. Its owner gave 
biiii to the Royal Menagerie at Paris ; . and ivas affectionately recognised 
hy it eighteen months afterward. When, after another absence of 
liiree years, he went to it, though it was dark, it knew him by his voice, 
placed its forepaws on his shoulders and licked his face, and became ill 
and pined because l»e went away. 

IT Kolben meniioos of the baboons at the Cape, that if brought up 
YOWiC vAtb taUkt Afaej liecome as watchful over tbeir master's tblofs 

Aa2 
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that there is nothing in the iraetura of the 'vrildest mnimatsta 
make their future gentleness and sociability either impo»- 
sible or improbable. We see by the ck^ and cat that tte 
carnivorous may be mikl and friendly ; as we find those 
which, feed on grass and herbs may be wild.* Even now 
the devourers and their prey may, by kind and judicious 
management, be trained to live peaceably and harmlessly 
together.t Nothing appears more effectual to produce this 
pleasing melioration than patient and persevering kind 
and gentle treatment, t They are now wild and savage, 

as any houie dog. .. .VaiTIant declarea of the one be had, that U was 
more watchful than any of hb dnga, and frequently warned him of the 
approach of predatory aniinats, when the dogs oeemed unconBCions that 
they were near.... Fathff Carii, in hit Hittnry of Angola, mentions 
that he had taught mimkeys toattend him, togiiard him, while sleeping, 
against thieves and rats, to oomb his bead and fetch his water. — Goldsoi. 
N. H. vol. ii. p. 49.^ 

* The bisini and buflblo, though gramii»ivorons, arc fierce and dan- 
gerous; and Mr. Uunninirham, in his account of New Smith Wales, 
remarlcs, " Our wild animals are numerotis, but few of them are car- 
nivorous.** The form of the teeth is not decisive of rheHr nature in this 
respect, for *' though the tapir's inouili is armed with twenty sharp euc- 
ting teeth, he is not carnivorous.** — Bnfftm. 

t In 1837, M. Peiletau, di/ector of the African Company at Senegal, 
trained a lion, caaght In tJie forest there, to be very tractable, and to 
live in amity with the other animals which his nMbtter kept He slept 
in the same place with sheep, dogs, cats, mnnl(*>ys, geese, and ducks. 
When eight months old, a terrier brouffhl forth two poppies on his bed. 
Which exciteil a great interest in him, and he care:q«ed them as if their 
parent.— Bingl. An. Uiog. vol. i. p. 232. .. . At New Harvard, in Qerniany, 
the landlord placed on the fii»or a large dish of aoup, and then |!ave a 
loud whistle; immediately a mastiff, an Angora cat, an old raven, and 
a large rat with a bell, entered the room. All four went to the dish mid 
fed tofMher.— /ft. vol. ii. p. 31 — J<ihn Austin, who tor seventeen y«'ars 
bad occupied himself in " training creatures or npptieite natures to If ve 
together in content and affHCtion,** exhibited, in his ambulatory show^ a 
eat, a rat, a mouse, a hawit, a rabbit, a Guinea-pig, an owl^ a pigeon, a 
starling, and a sparrow, all living harmonioutsly tiigetlier in a cage of 
sueh dimensiona as he eouM carry about. He effueted this amity by 
keepiuK them ail well fed, and by accustoming each to the other at a very 
early period of their lives.— Meiiaseries. vol. i. Lib. Entert. Kmiwl. 

t In educating the ox for the plough, Mr. Cobbett very sensilily recom- 
mends that '* aH violence and roueh langunse should be avoidnd.** ^ If 
he be stubborn, there should bi* no blows and no loud scold imr. Stop ; 

Kt him; pat tlie other ox ; and he will preitenily move on again. If he 
down, let him lie till he is tired ; and when he chfKiefs to get up, 
treei hiui very gently, as if he had been doing every thing that waa 
right. By these means a young ox will in a few days be broken lo his 
labour. With gentle treatment, he is always of the same tamper ; al- 
waysof the same aptit^ide to Irtour.'* — Is not thi^ judicious advice 
appUcaUe also to much higtier beiiifls than oxen 1 On the same pcin« 
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from the appointed drcamstanees amid ^hich they are at 
pfeaent ordained to live ; and when this state of the fune- 
ral world shall be altered, their moral transformation will 
become a natural appendage to the great social and intel- 
lectual revolution which the Hebrew prophets attach to the 
ulterior ages.* It is in animals as in fish — ^the largest are 
the mildest. The vast hippopotamus, the rhinoceros, and 
the elephant are as gentle and harmless as the «turgeon 
and the whale. t 

' That animals have feelings and passions veiy analogous; 
to our own appears from many instances. Our rugged or 
oppressive conduct towards them more usually puts their 
resentful emotions into action, than their better capabilities ; 
and this has caused their angry humours to be most fre- 
quently noticed.^ But many species show what must be 

ciple, an experienced cavalry officer once told noe that he did not fear 
the most vicfous horse, and would soon cure it. I asJted him aa to his 
niemiis : his answer was, '• Always by niiid and senile treatment m4 
forbearing patience. If yon wliip them, you uialie them bad tempeie4 
and continuedly vicious; b«it steady itiiidiiess, occasional humouring, as 
far as was safe, wiih a hard run now and then, to let Uielr spirit exbauH 
Itself, consiituted Hlways the nrnet successful system." 

* Tsaiah twice mentions this future condition of ttie earth, ch. xL 6^, 
aad ch. Ixv. 25; and Hoeca, ch. iL 18, alludes to it. 

t A |>ower of subduiiis: the mind or spirit of animals seems to be at- 
tainable by human iiig'enuiiy, though seif-inter«4t may conceal the 
practical means. The Rev. H. Towrifsend roeniions a man in Ireland 
who would malce any hori>e, however vicious or unruly, become, te 
half an hour, gentle and tractable, and durably sa When sent for, he 
ordered t!ie stable do<ir to be shut, and not to be opened until he gave 
the signal. After be\nt[ alone with the horse for half an hour, during, 
which little or no bustle was heard, lie ordered the door to be uncloaeC 
The refractory horse then appeHrad lying down, and the man by hia 
aide, playing with hiiu familiarly as a cliild witii a puppy. Mr. T. tried 
hliii with a troo|ier*8 horse that would not stand to be shod. Be com- 
pletely succeeded. *'I observed that ihe animal apfieared terrifi«l 
whenever Sullivan either s|x)ke or looked at him.** — Rev. H. Town- 
»)nd*s Statiiitical Survey of Cork. 

X A rackoon. having been one day lashed by a servant, wauki never 
ibrgive him. Neitlier eges nor fish, of which he was very fond, wouM 
appease it. Whenever the man approaclted, its eyes kindled : it en- 
deavoured to spring at him ; uttered mournful cries, and refused every 
thing offered until the servant went away. — Bingl. An. Biog^ vol. i. p. 

590 The patient camel retains the remembrance of an injury until 

he can avenge it ; but is satisfied if it can believe (hat it has done so. 
When an Arab has excited his resentment, he disposes his clothes on a 
place which the animal will pa^s, so as to resemble himself sleeping 
under them. The camel recognises the garments, seizes them with his 
teeth, shakes ttaem with violence, and tramiriei on tliem. After it has 
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called kind affections. Monkeys evince them to each 
other.* Cows will protect each other,t and feel strongly 
for their young[4 Most animals evince pleasure at being 
caressed.^ Bears have exhibited strongly both connubi^ 

taken this satisfaction, the owner may reappear, load, and guide him as 

he pleases. — lb. vol. ii. p. 61 The elepbanrs retaining his reaentment, 

and iinezpeciedly revenging himself, have been frequently noticed. 

* The male and female are never tired of fondling their young one. 

Golds, vol. ii. p. 591 Captain Crowe had several monkey a in bis 

ship, of wtiich one became sick. " It had been always a favourite witfi 
the otlien ; and from the moment it was taken ill, they tended and 
nuraed it with anxiety and tenderness. A atruegle frequently ensued 
among them for prinriiy in these offices of affection. Some would steal 
one tiling, others another, in order to carry it to it, nntaated by them- 
selves, however tempting. They would take It up gently in their fore- 
pawa, hug it to their breasts, and cry over it, as a mother would over a 
suffering child. The little creature seemed sensible of their asaiduitieai 
It would sometimes come to me, and look me pitifully in the face, and 
cry, as if asking me to give it relief."— Crowe's Memoirs, 1830... .Of 
two chimpanzees, from the Carnatic, the female died on the voyage. 
The male showed every sign of grief, refu8«?d to est, and expired two 
days afterward. — Bingl. vol. i. p. ^. . . .Bnffon, in 1764, had two fearful 
monkeya. When their young one came, h« oaya nothing could be more 
beautiful than to aee the two parents occupied with it. They were 
always carrying about or caressing it. The male loved it greatly. 
They held it alternately ; but now and then, when it did not hold proj>> 
eriy, they gave it a severe bite. 

1 1 saw a dog in Petersham meadows barking at a cow. The other 
cows about turned round at his noise, and perceiving him, walked slowly 
up to the other, as if to assist her. The next month this occurred more 
decidedly there ; a dog attacked one of the cows, which bent her head 
to present her horns. He persisted, and she, intimidated, retreated, 
while he pursued her. The other cows at a distance first raised their 
heads to listen ; then turned round to the sou*id, and, seeing their fellow- 
cow still distressed by the doe, one moved towards her; then two 
others; another furiously galloped up to them, and Mix formed into a 
semicircle round her to protect her. The doc, nndiKmayed, renewed 
his attack, when one of the asM^ting cows left the circle and ran de- 
liberately at him. The dou quitted the one whom he was persecuting; 
butseeitig the other continuing to rush at him, veemed to think that he 
was in danger, and moved away filentty and slowly. But the excited 
cow went after him. He then quickened his walk into a run. She gal- 
loped deterininateiy after him as fast as she could, as if to punish hJJQ, 
till he nt last outran her and escaped. 

% In SeptemhcT, 1829, the Cheltt^nhntn Chronicle described a cov4 .. 
in the week prf>ceding had run hatitllv up to a gentleman's bailiff ttu 
had entered th« field. MistaMog her intentions, he moved away. Sh» 
then stopped and heliownd in a distressing manner, as if to gain his at- 
tention. SeelMK him look towards her, she went to a ditch, and aeaia 
made a loud noise. He walked to it, and i^aw a calf on its bark, alrhoat 
lifeless from its int^fTftctiial sirugirleft to release Itrolf. He pulled it out 
lust in time to save its life, vi hen the mother Ju|ji]ied and fondled rouikt 
blm like a dog, Trequentty licking his hand- 

^ I have tried this with cowa and aheep^ |f any othera, espedallf 
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«nd maternal sensibilities.* The beaTer has felt or imitated 
them.t lionsl also discover the same sympathies to be 

tiorees and eleirtiants, as well as our domntfcated onet, manlftst their 
f ratifleation at being kindly notic«d. Sir W. Jones meiriioM ofUiealoir 
lemur wliich he kepi, '* At all times he was pleased with being stroked 
en the liead and throat. If I presentl^d my finiser to him, he licked or 
nibbled it with great gentleness.*'— A slat. Rieg. vol W. . . Jackals love Is 
(be fondled and patted with the hand ; and when called, will leap on a 

ehair. — Pennant, Quad The Brazilian paca licks the hand tnatca- 

resses it ; and if gently stroked on its back, by a small cry expresses ilS 
acknowledgments, and seems to solicit a continuance of tae flivoac. 
Biiffon hnd tlie one he describes. 

* Mr. Hearne describes the males of this species as so muck attachsi 
to their mates at some times of the year, that he has often aeen one 
of them advance when a female was killed, and put his paws over beiy 
and in this position suflfer himiwif to be shot rather than quit her. 

— Reamers Jour "The female bear seems to love Iter young witk 

astonishing ardour. She' prepares for them a bed of moss and heriM at 
the boiunn of her jcavem, and suckles tliem till aUe to fo abroad with 
Ler." — Buflbn. 

When the Carcasse frigate was locked in tlie nortbem ice. a slie>besr 
and her two cubs, neariy as large as herself, came towards them. TlM 
crew threw to them great lumps of sea-horse blubber. The okl bemt 
fetched tbese away singly, and divided them between lier younf 
ones, reserving but a small piece for herself. Tlie sailois sIkm the cubs 
as she was conveying the last portion, and wounded her. 81m could 
tint crawl with it to them, tore it in pieces, and laid it before them. 
Wifen she saw they did not eat, f<he laid her paws first on one, thefl 
on tlie other, and tried to raine them up, moaning piiiflilly all the 
while. Site then moved from tliem, k)oked baclc, and moaned, as if 
for then to (bllow her. Finding they did not, she returned, smelt 
them, and licked their wounds; again left them, agirin returned; and 
wiih signs of inexpressible fondness went rouiid them, pawing uid 
moaning. At last she raised her head towards tlie ship, and uttered a 
growl of despair, when a volley of musket balls killed her.— PhinAi 
Voyage. Bingley, vol. 1. p. 283. 

t Where a tame beaver was kept, a cat with kittens took poasessioa 
of its lied. It did not turn her out ; hut when she chose to be absent, 
it often took one of the kittens in its paws, and held it to his breast to 
warm it, and seemed to dote upon it. As soon as the cat came back, 
the beaver always restored the kitten to her. — BIngl. An. Biog. vol. ii, 

p. 15 The beavers are also playful. Near the arctic regions, 

*' a gentleman espied five young beavers sporting in the water; leap- 
ing upon the trunk of a tree, pushing one another off, and playinf 
a thousand fantaiKic tricks.** He was about to fire on them, but saw 
**such a similitude between their gestures and the infantile caresses 
of his own children, that lie threw away his gun.** — Capt FranU. 
Journ. p. 92. 

4 Mr. Hope relates, that dinine one day with the Duchess of Hamilton, 
who kept a Hon, a seraeant with i»cruit« arrived at the gate, and begged 
tosee iL Being admitted, the oergeant, who three years before had taken 
care of Mm from Gibraltar, called him by his name, " Nero ;** and tlie 
anloiai rose up from liis fiDod, and came wagging his tail to the side of 
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within them. So have the unmanageable elks.* Thv 
apes and orangoutangs have repeatedly indicated affectionate 
8ympathie8.t Even the hog we despise is not destitute of 
them ; and is peculiarly sensitive of weather, and naturally 
■elect in its food.! But all classes of animals, from the 

the c^e, where th« man patted him. He seemed pleaeed; went to aii4 
fro, rubbing himaetf againsi the place where his beneftctor stood, and 
Ucklng hifl hand as it was held out to him.— Bingl. An. Biog. vol. L p. 
fiL9.-... A negro, who luid reared a lion and lioness from whelps^ 
teMnewliJi them from Afiica to the late £ji*^ter 'Change in Lundon. 
■They permitted him to eiiterthelr den, and would fawn and play round 
bim like kittens, lie frequemly had a table in their den, and sitting 
down there, would quietly smoke his pipe< — lb. 290- .. .Sir Geonie D»> 
vis had brought up a lion from a whelp ; and at five years old parted 
with it, as U began to be mischievous. Three years anerward, he san 
itin thegrand-duke*8 menagerie at Florence. Thoiieh then fierce to 
others, when Sir George appeared at the gate the animal remembered 
him, ran to him, reared up, and licked his hand. He entered its den, 
and the lion threw its paws upon his shniiiders, licked hi:i face, and rnn 
about tJie place, fawning and as full of joy as a dog at the sight of his 
master.— /&. 318. 

* M. D'OlwonviUe, in the fiast Indies, kept an elk, from twelve days 
ofd, for two years. It always came when he called. Leaving Sujit»trn, 
he gave it to Mr. Law ; in wbo^e country hoiine, being chained and alone, 
H became furious and dangerous. Some months aderward O'Ohsouville 
returned and went to it. "It knew nie afar off. I ran to meet it, and 
sliall never foiget the impresiiinns of its transinrts and caresso:."— Bmgl. 
vol. ii. p. 73.... Dr. W. Hunter's nylghau always licked the hand that 
stroked it or gave it bread -...Dareli had an elk caught young, which 
was singularly docile and sagacious, and lived many years domesticated 
with him. — Swed. Ac. Sciences. 

\ An nrang outang, brought in 1817 from Borneo, and described by 
Mr. Atiel, soon became attached to those pei>ions who used him kindly ; 
would sit by their side, and run to them for protection... . I'he female 
one brought to Holland in 1776 loved to be with those to whose care she 
was intrusted. " Her keeper having rometimes sat near lier on the 
ground, she would frequently take the hay of her bed, arrange it by her 
aide, and with the greatest anxiety and affection invite him to sit down.** 
->Bingl. vol. i. p. 58. 

X^^ti appears to foresee the approach of bad weather ; bringing straw 
in its mouth to its sty. preparing a bed. and hiding itself from the im- 
pending storm. Nor is it less agitated when it hears any of its kind In 
distress. When a bog is caught in a gate, or suffers from any domestic 
operations, all the rest are seen to gather round it, to lend their fruitless 
assistance, and to sympathise with its sufferings.**— Goldfm. vol. ii. p. 
166.... fn their natural or wild state, they are the most delicate in tha 
choice of what vegetables they sh«ll feed on ; a »d reJtM^t a greater nimiber 
than most of the rest. Linnaeus stales the cow to eat S76 plants, and 
HSfuse 218; the goat eats 449, and d-clines 13S; the sheep takes 387, 
and rejects 141 ; the horse likes 303, and avoids 313. " But the hog, 
more nice in its provision than any of the former, eats hut 79 pluoUu 
and nOects 171.**— Ctoldam. p. 168. 
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Seatest to the least, have given striking demonstratioos 
at their mental principle has these moral sensitivities as 
truly as the superior human spirit.* 



LETTER XIV. 



A tn-itf Review of the Qualities, Phenomena and Characttr tf the 

Quadruped Mind 

From the senses and sensibilities of quadrupeds let us 
pass to the consideration of their indications of a perceiving, 
attending, and thinking mind. 

To coUect provisions for their future use, to hoard them 
in safe places, and to use them gradually for their daily 
sustenance, are actions in the human race which display 
and require great prudence, foresight, just reasoning, will 
acting upon judgment, and much seif-conunand. A very 

* " The sea-ottera are so affHCtioiiate to their young, that they will 
pine to death at the lo«» of them ; and die on the very spot where those 
nave been talcen from them. They are very sportive, embrace each 
other, and even kissi" — Pennant. .. .If tlie hurtters come on the feniafe 
by surprise, and separate her fmin her young one, the cub is in- 
slaiitly talcen ; but the mother no sooner hears its cries than she stvims 
to the boat from virliich they proceed ; and, regardless of nil danger, 
■hare!! its fbte. 

Bulfbn remaria of the mole — ** 80 lively and reciprocal an attachment 
BttbtfiiiUi between tite male and femaie, that they seem to dresd or disreJ.. 
isli nil other society. They enjoy the placid habits of repose and of 
solitude.** He describes the curious arciiiiecture of their subierraBeouf 
abode and its jpHHsages. 

In 1897, at Brighton, ati hyena was shown, with i(s usual fierceness; 
but the yourig man coming in who som^ years before had reared it from 
a cub, and brought it to England, ihnuph it was mailing and snappiog 
at others as he entered, yet it rtxognieed himi bounded about the cage In 
manifest delight, rubbed himself against the young main's hand tbat 
patted his head, and seemed gratified by his caresiies. 

Monkeys abound at Gibraltar. lu a letter from thence, In 1837, the 
writer sayfi, " I fell in with a family often, and watched their motinns. 
They appeared to be a father and mother, with Ave grown up, and three 
small ones. Of these, one was still at the breast, though laige enoiigl 
to be weaned. The mother was sitting with great gravity, nursing 
with her hand behind it. The older offspring were rftippiog u 
down tiie rocks and waili, playing a|J sons of snlfe tricti wii 
anoiher.** 
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la^ portion of mankind will not exert either this fav^ 
thought, or the self-govemnient that alone makes it effec* 
ttial.r The Scottish nation is eminently and honourably dis- 
tinguished for this intellectual quality and power. The 
lower Irish are too often conspicuous for the want of it. 
Yet this is stnkiagly exhibited in the alpine hares, who 
literally make hay for their winter food ;* in the active and 
provident squirrels;! in the ingenious beaver ;t and bj 
many of the glires genus. ^ 

* Fmnant dsacribes this habit m the alpine hares of Siberia, lit 
AueuBt they begin to cut great quantities orsofl, tender gra^s and other 
berra, which they spread out to dry. This hay, atiout autHnin, they 
collect into large heaps, and place either beneath the overhanging rocks, 
or between the chasms, or round the trunks of trees, in eonical heaps 
,of varions 8ise8,accnrding to the numher of the society that niakes tbcm. 
They are usually about three feet high. Being covered in winter by 
snow, the animals form a trodden path from their holes to them. ^^ They 
select the best of vegetables, and crop them when in the fullest vigour, 
wbich they make iato the best and greenest hay, by the judicious man- 
ner in which they dry it. These ricks are the origin of fertility among 
the rocks ; for the relics, mixed with the animals' soil, rot in the barren 
diasms, and create a soil productive of vegetables.''— Penn. A. Zool. 

t Th« eomnion squirrel makes a nest of moss and dried leaves at the 
forks of » tree's branches, with two holes at opposite sides, and as the 
wind varies shuts the hole towards it It lays up magazines of nuts, 
acorns, fruit, and berries for winter.— Kerr, Linn. p. 956. It places these 
in the hollows of tlietree, never touching them till wanted. The lar^r 
American squirrel puts its store under ground.— 258. The ground spe- 
cies in Canada never wiilingly ascends treess but nmkeslts burrows under 
the earth, with long branched galleries leudini; to several apartment", in 
which it deposltes maize, acorns, nuts, atid chestnuts, ail in separate 
chambers, for its winter food. — Pennant. 

1 The beavers build their houses together, like small villaires. Each 
cabin has in its neighbourhfmd a magazine ofbark and boughs of trees 
tor winter provision, kept constantly under water.— K. Linn. 223. 

$ Thus the field-mouse collects large stores of grain, nuts, acorns, and 
beech-mast, in its places under ground. The hoes, by their exquisite 
smell, are often led to their hoards, and dig them up.-— K. Linn. 230. 
The Siberian mouse makes similarcollections of garlic roots, whirh it is 
fond of.— 238. The economic-mouse in Kamschaika forms magazines 
of bulbous-roots under the turf, which it lays out to dry on sunny days, 
and never touches but in winter.— 238. 'J'he German hamster make» 
large Cham tiers for grain, lieans, pease, and linsefd, each in a separate 
cell, sometimes a hundred pounds weight In the whole— 243. The dor- 
mouse and brown-rat have the same habit. — 220. The jerboa also col- 
lects the purest herbs in her subterraneous burrows. The Casan marmot 
likewise.— 252. The zemni, or Podolinn one, which porvades Asia, also. 
*' Each individuai has its separate burrow, in which, for provision m the 
bMinnins and end of winter (for in tlie middle it lies torpid), it lays up 
ma^zines of grain, tender vegetables, and berries ; sometimes adding 
mice and small birds.'*— K. Linn. 253. 
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The tiiilion which qoadnipeds are otipable of noeiving 
diflOCFrers a lower degree of that improyabitity which die* 
tingiiisheB our superior race, which, akfar as it extends^ te« 
■embles ours, although at the same time it marks its spe« 
cific difference by its unvarying limitation. Apes have 
often amused their possessors by ^eir imitative faculty.* 
Cats display this teachability.f Pigs have also repeatedly 
shown that they can learn to do things not natural to 
them4 A sow has been trained to the services of a 
pointer.^ 

* Blumenbach's ape, which be kept above a j^ear, Would manage the 
Wood fbr bis stove, ana pnt it in with as much Jodginent and economy 
as a cookmaid. He was often at the college, aud used to examine tiiS 

gipils* specimens with amusing imitation and grimace. One day hs 
und a work on insects on the table, wliicb lie studied with great gf1iV« 
ity ; but a person entering the room an hour afterward, found that the 
ape had with great dexterity pinched out all the beetles of the large 
plates, and eaten them, mistaking the pictures for real insects. This was 
an unlucky, but not a foolish action. 

Vosroaer's orang outaiig was taught to eat with a spoon and fork, and 
piclced out his strawberries one by one from a plate. Getting loose one 
day, it uncorked a bottle of Malaga wine, drank it off, and put the 
bottle in its place. Seeing others open its chain-padlock with a kejr, U 
ptU a bit of stick into' the key-hole, and turned it about in all directlotii 
to unlock it itself. . .Butfon descrlbeii one that he had seen sit down at 
table, unfold his towel, wipe his lips, use his fork, pour liquor into a 
glass, and make it touch that of the person who drank with him. At ted 
It brought a cup and saucer, placed them on the table, put in sugar, Snd 
poured out the tea. But in the woods tliis animal sits by the fire the ne* 
sroes leave tUI ir burns out, without adding to it fresh fuel....Dampier 
nientions the striated monkeys to take up oysters from the beach, place 
them on a stone, and beat them with another till they got at the fish.. « < « 
Ckimelli Careri describes others to watch the oysters that open, and then 
to put a stone within them to hinder them closing on theirpawa astbey 
pull themout 

t In 1838 a cat from Tuiscany wa? exhibited in London that hadbeelt 
trained to l)eat a drum, strike on an anvil, draw water from a well, ring 
bells, and ronst coffee. 

t I saw a large pig at Roas which could pick out from an alphabet on 
the ground, on being ordered, and without mistake, the letters that were 
Wanted for the name of any persons present ; and also the figures fbr the 
hour. Tiie watch was placed to its eye, but the secret-directing aigng 
inust have been prevlouslv established between it and its master. It went 
round the dial, and placed its snout first dn the hour, and then In anothef 
eircuit on the minutes. There was no visible concert that I could tmoe^ 
■6 that the assisting tokens were the more Intellectual. The owner men« 
tioned, that being more dull at learning than some, It had taken talni 
three months' close labour to teach him. 

^ A black sow was taught to find game, ftnd to back and stand nesriy 
BS wel! as a pointer. When teiy young she became attached to amns 
pointer puppiesi and Cb« keeper redolved to try her. He gave htfi 

Bh 



290 SACRED HtStORT OF THE IVORLDTI ' 

' The quadraped animals, of thmr own < will and nattoet 
and from inborn instincts, do actions which require know* 
ledge, reasoning, and judgment in mankind. RcdndeoB 
follow and obey leaders of their own species.* * Elephants 
also make their journeys on this plan, when thej deem it 
necessary.f Baboons have been found to make . defensiye 
arrangements, like military tactics4 Mules and eats make 
signals to have a door opened.^ Bisons place themselves 
in the beat position for repelling, an enemy.ll The* black 
bear's mode of fishing is as dexterous as any schocdboy's 



pudding of barley-mesl aa her reward, and threw stones at her when 
she did wrong. By this mode he soon taught her what he wished.. As 
soon as the game she pointed rose, she always returned to him for her 
reward. — Blng. An. Biog. vol. ii. p. 148. 

* Mr. Bullock brought a herd of twelvareindeer from Norway. They 
■eemed to be completely under the command of a leader or captain, 
who not only headed their march,' but appeared on every difficulty to 
give orders that were obeyed.... The Mongolian antelopes run in a 

Tlar file, led by an old one.— K. Linn. 311. 
The elephants are seldom seen alone. They generally move in 
bodies. In dangerous uiarcbea the oldest are the foremost, the young 
and feeble in the middle, and the next- in age bring up the rear.— 

Bingl. p. 130 The Hottentots told Mr. Pringle that in the denM 

thorny forest^^the great ball elephants always march in the van, burst- 
ing through the jungle, treadmg down the thorny brushwood, and 
breaking off with their trunks the larger branches that obstruct the pas- 
sage, while the females and younger part follow them in single file.— 
Menag. vol. vii. p. 36. ^ 

% A Cape baboon having taken off some clothes from Che barracks 
Lieut. Shipp formed a party to recover them. " With twenty men, I 
made a circuit to cut them off from the caverns to which they. always 
fled for shelter. They observed my movements, and detaching about 
fifty to guard the entrance, the others kept their post. We could see 
them collecting large stones and other missiles. One old gray-headed 
one, who had often paid us a visit at our barracks, was seen distributing 
his orders as. if a general. We rushed on to the attack, when, on a 
scream from him, they rolled dowi) enormous stones upon us, so that 
wd were forced to give up the contest.*'— Shipp's Memoirs, vol. i. p. 80. 

$ As our cat, when she wanted to be let into the room, always rose 
up and shook the handle of the door outside till she was admitted, 
which she had taught herself to do. from seeing that we opened it by 
that to let ourselves out and in, I can believe the account in a Dublin 
paper, that a mule which bad strayed was found the next day at the 
gate, pullhig the knob of the bell-handle violently tUl he was let-in. On 
the three preceding days he had seen his driver in the market-cart ring 
it for admission. 

II " When bisons scent the approach of a drove of wolves, the *erd 
throw themselves into the form of a circle, placing the weakest in the 
middle and the strongest outside, and thua piesent an impmetnUbt 
fV«pt of. horn0."--Bingley, vol ii. p. ]16» . 
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QOHld be, but more patient than he would be.* Even the 
•elfish /depredation of the monkey, too craving of others' 
food to be sufficiently careful of his own, was an intellectual 
action.t All these display what many hiunan beinffs would 
do- in the same circumstances, and for the same ends. 

Deliberating, judging, and persevering mind, with real 
building skill, appears as much in the beaver's construction 
of his cabin ss in any human fabrication of a cottage.4: The 
curiosity of s petted weasel resembled the same quality in 
it«' mistress.^ If it be foreseeing caution in a mifitary offi- 
cer to place sentinels to watch and give alarm on danger, 

. * ** Sitting on his hind- paws, at the bank of a river or lake^ be coo- 
tioues so motionless tliat he might be mistakeii for the bamt trunk of a 
hee. He has sooietimes deceived even the practised eye of an Indian. 
With his right paw he seizes with incredible celerity the fish which pass 
below him. W tmt he does not ea( he conceals, to take it during thie 
remainder of the day. . He seems to know thot morning and evening are 
the only limes for fishing." — ^Beltrami's Pilgrimage. 

t The monkeys in Exeter ^Change were confined in a line of narrow 
cages, each of which had a pan iu the centre of its front, for its food. 
But when they were all supplied, scarcely any ate out of its own pan, 
bat thrust its arm through the bars, to rob its left or right-hand neigh- 
bour, thougb its own pan was exposed to similar depredation. 

t Captain Franklin confirms the usual account nf the beaver: "They 
have oflen been seen in the act of constructing their houses in the moon- 
light nights ; and the observers agree that the stones, wood, or other 
materials are carried in their teeth, and generally leaning against their 
shoulder. When they have placed it toiheir mind they turn round, and 
give it a smart blow with their flat tail. They keep their provision of 
wood under water, in front of the house.'* — ^Journ. to Polar Sea, p. 91. 
. . . ." When a branch of a tree cut is too strong for one only to transport, 
several Join in the woik. They often pass several nights to bring down 
a willow from twelve to twenty, inches diameter.". . . .For the last cen- 
tury a colony of beavers has been established on a little river which runs 
into the Elbe, the Nuthe near Barby, whose habits M. Meyermek de* 
scribes. They constructed a dike for their residence, with .trees, which 
they placed in the stream, filling up the interstices with:eRrth and rushes 
till itrose a foot above the water- M. Meyermek several times dentrnved 
it, but they always rebuilt it during the ensuing night. — Bull! Univ. 1829, 
p. 108. . . ."The Insides of their houses are neatly plastered with mortar, 
spread and beaten firmly with their tails; and each individual forms its 
bed of moss, or of the tender twigs of box or fir." — Kerr's Linn. 223. 

^ Mad'lle de Laistre described her weazel to Bufl!bn : " It playF with 
my fingers like a little kitten, jumps on my hend and neck, and if I pre- 
sent my hands at the distance of three feet, it jumps into them without 
ever missing. It distinguishes my voice amitl twenty people, and springs 
over everybody to come to me. But it is impossible to open a drawer 
or a box, or even to look at a paper, but he will examine it also. If I take 
a paper or a book, and look attentively at it, he runs immediately upon 
my hand, and surveys with an inquisitive air whatever I happen to 
bold." 
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is it any other quality in animals who use the same piecao- 
tion? Marmots do this.* So do the baboons And mon- 
keys of Africa.! The wild asses Hkewise, and many other 
dasses.t If the assembling in societies occurs among man- 
kind from a sense of mutual wants, safety, and benefit, and 
from sympathies that we term moral, must there not be some 
feelings or notions analogous to these in those species of 
quadrupeds who voluntarily associate together ?^ The so- 
cial mouse is a pleacdng instance of these sensibilities ; 
these pair, form families, and live together as neighbottr8.il 

* The bobac, or Polish marmot^which inhabits the dry and suony 
places of the mountains, from the Boristhenes to China, " go about in 
search of food in the morning and middle of the day, placing- a sentinel to 
give warning of approacliingdanger."— Kerr's Liim. 251 .... The moun- 
tain marmots tiave this precaution : "Due stands ^ntinel upon a. rock 
while the otiiers gambol on the grass, or* cut it in order to make hay. 
[f the sentinel perceives a man, an ea^le, or a dog, he alarms his com- 

E anions by a loud whistle, and is himself the last to enter their hoJLe.*'— 
leaupl. l^kraine. 

f The Ursine Cape baboons descend from the^ mountains Jnto the 
plains to pillage gardens, and then place sentinels to guard against sur- 
prise. — ^Kerr's Liim. 64....The Chhiese monkeys place a sentinel oh 
some adjacent tree while they plunder the sugar*canes. Be screams if a 
person is approaching ; and then, each graspingas many caoes as he can 
In bis right arm, runs off on his tliree 1^^.— Bing. vol. ii. p. 80. iThe 
fbur-6ngered monkeys atoo plunder together, and place a senUnel : the 
pigmy apes likewise. ' 

t The wild asses live in herds, each donsisting bf a chief and several 
mares and colts, to the number of twenty sometimes. They are very 
timid, and provident against danger. A male tak^ on him the care of 
the herd, and i9 always on the watch. If they observe a hunter, the 
sentinel takes a great circuit, and goes round and round him, as if dis- 
covering someth'rng to be apprehended. As soon as he is satisfied of 
this, be rejoins the herd, and all set off with precipitaLion.-^Bi;tg.. An. 
Biog. vol. it. p. 131. 

$ The llamas, among their native mountains, associate in large herds 
In the highest parts. While the^ re« feed, one watches as a sentinel. 
When be hears any Intruder approach, he gives a kind of n^eigh, and 
the herd run off. Afler galloping to a considerable distance, they stop, 
turn round, gaze at their pursuers until tliesie come near, and then agaia 

set oflT— BingK vol. ii. p. 6iB The Siberian horses likewise plant sen- 

nels. — Jtb. l^....The Scythian antelopes seldom all rest together. 
Some are generally stationed on the watch; and when these are tired, 
they give a kind of notice to such as have taken their rest, who then 

rise and release the sentinels.—'/^. 06 The sheep on the Welsh 

mountains graze in parties of about a dozen. On^ of these is statloqed 
at a distance, to give notice of danger. If this sees any one advancing, 
Jt looks at him till he comes within 80 or 100 yards ; and if he still ap- 
proaches, it alarms Its wimrades by a lotid hip ttr whistle, two or three 
times repeated, and all scour off to the steepest parts." — lb. 134. 

II " This species lives in families consisting of two parents withdiefr 
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The beaTen unite, from a distance, into societies, for the 
express purpose of building their habitations in vicinity to 
each other, and coM>perate m their labour, ]ike Dido's fol- 
lowers in the Vir^ian picture of their founding Carthage, 
ox Uke emigrants mto the wilds of . America^ to build their 
loff-houses and forest towns.* The marmots asassiduously 
jom thmr skill and industry together, to form their soci^ 
rooms, as any body of bricklayers and carpenters to raise 
the edifices they construct, f Several other species of ani- 
mals alao shape their habitations by concurring labour. 

All the instances which occur, in these classes of beines, 
of co-operating action for some common end, show the m- 
(ention and the desire to unite their efforts for that purpose, 
and, therefore, a mind, or a meaning and thinking power, 
that designs, perceives, comprehends, wills, and operates to 

youny ones, and of these fiuntlim vast numbers rende together ; the 
whole country being covered with little hills of earth ihrawn put of their 

burrows.""- Kerr's Linn. 239 The great 1)ar, vampyrus subnigef, 

" lives in societies of more than 400, in the bolh>w trunks of large de- 
caying trees.** — fl».91 The ring-tail macnnco, lemur cotta, are la 

eonsieerable societies.^Penn- Q.uad. No. 131.... Most of the pecora 
and gifres genera, and some of the bellnee, associate in flitclcs or herds, 
seeti each other's society, and have a visible pleasure in being together, 
even different species. I have been oflen amused with seerai horses 
and cows, of different fields and owners, mutually approach hedges and 
gates to each Other; remaining for some time looking at and at times 
lickitig each other. 

* The tieavers of North America " associate together for csirying on 
their wonderful operations, in which they surpass the incenultv of all 
other quadrupeds. They bc^n to assemble in June and July, trorti all 
quarters, till they form a rroop of 200 or ^HOO nenr some river or brook. 
Here they ipake an embankment ; cut the smaller trees into proper 
lengths for staves; fix these like piles, interweave them with smaller 
branches, beat earth into a kind of mortar with their feet and tails, rara 
h into all tfie vacancies, till they have mode a solid dike lO^r 12 feet 
thick at the base, sloping to 3 at the top, with shallow gaps to let the 
water escape.'^ Near this they build their cabins on piles, and wattle 
them with branch^ and with two doors, one to go into the water, the 
olheron land. These have sometimes 3 or 4 stories, holding from 18 to 
30 beavers, and each village or community has from 10 to 90 cabins.'* 
—Kerr's Linn. 223. 

t "The alpine marmots live together fh societies of 5, 9, 12, or 14." 
— Kerr's Linn. p. 240: "They lodge together in stibterraneous apart- 
ments, and theifrjalx)ur in collecting materials for these is carried on in 
common. Some cut the finest herbage, and others collect it. To trans- 
port this, one lies down on its Iraek^ and allows himself to be loaded, 
and extends his limbs for that purpose. Othen trail him, thus laden, by 
kls tail to the place." " I have often," adds M . Beaupland, " seen them 
practise this mode of conveyance, and watched th^m for several days." 
•v^Beaapl. Uknioe Cbarcb. V<^. voL i. Binclur, vol. ii. p. aSK. 

Bb2 " 
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prodace it.* Individual iiistances of what in human beings 
we should call contriving mind, have been remcurked in ani- 
mals. The squirrel's mode of passing a river,! — the jer- 
boa's provision for his escape if attacked in his retreat,|>~^ 
the opossum's mode of obtaining crabs which his paws 
cannot reach, ^ — the monkey's use of his tail as a hand or 
finger, II — the Peruvian hare's two chambers for distinct 
uses,ir-^he otter's** providing against the rise of the tide 

* Tha« the foor-fingered monkeys, to pass from ooe lofty tree tt» 
soother which is too far off for a leap, will form a kind of chun, by 
linking to each other with their tails; and then hanging down and 
swinging together with Increasing momentum and sweep, till the lowest 
eatches hold of the lower branches of the desired tre& As he fastens 
and ascends, he puds the others up, each in succession doing the same. 
^Uiloa, Vuy. South Amerjca ; Bingley, i. p. 86 — Both wolves aod foxes 
act with great co-operation ; the former in their attacks, the latter lo 
their depredations ... .Elephants also concur in making great efforts to 
raise a companion out of a .pit or trench ... .Mr. Pringle mentions an 
instance in which a troop employed themselves part of anight to deliver 
one who had fallen Into a w^ter-ditch, and succeeded. — ^Meaag. vqJ. vii. 
p. 100 ■ .. .It is by the co-operation of the tamed that the wild ones are 

often taken A rat was seen at Oswestry, In. 1828, to be leading a 

blind one to a stream of water, several yards off tlie building they fVe- 
quented, by a piece of straw which he'had put into' bis companion's 
iQQUth and pulled by his own.— Shrewsb. Cbron. 

t When the migrating squirrels come to a lake -or river, they draw a 
piece of pine or birch bark to the edge of tiie water, mount on it, and 
abandon themselves to the waves, raising their tails to catch the wipd. 
If this should blow, too strong, tlmy are itverturned. The Laplanders 
SBgeriy collect those who are. thus drowned.— -Bing: An. Biog. ii. p. 30. 

f The jerboa forms burrows ^nder groimd, of several yards long, la 
a winding direction, leading to a large chamber about half a yard beloW 
the surface. From this a second passage is dug to within a very IHtie 
way of the surface, by which they can escape when tbreatenea witii 
danger. — Kerr's Linn.4). 373. 

$ The Cayenne opossum lives chiefly on crabs. When H cannot 
reach them in their holes with its paws,1t introduces Its long prehensile 
tail to hook them out^-«Kerr)^ Linn. 195. 

jl The four-fingered monkeys are peculiarly dexterous in the use of 
their tail. They can pick up with it objects so smallas bits of wood or 
straw. M. Audebert noticed two of their actions with it Coiling tl 
round one of the branches of a tree, at Paris, one swung himself a few 
times backwards and forwards ; and then, with this acquired momen- 
tam, darted into the. next adjacent tree. With his tail be carried hay 
to malce his bed, and spread it about with as ntuch c^e. — Audebert, 
Hist, des Singes. Bingl. i. p. 87. 

IT The Peruvian hare digs holes underground; and forms two con- 
tiguous chambers there. Ih one of these it sleeps (its bed-room) ; in tlie 
otber, which is lower (its parlour), ft eats its provisions, which itcollecta 
tn4be nightotime.— ^err*8 Linri. 277. 

** Tbe habitation gfan otter Is almost always made la tlie bank of a 
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ot mWf — the honey weaa^s averting the glare of the 8im«* 
— the monksjr's imitation of the astronomers who wera 
measuring the length of a degree in Peru,t — the Indian 
monkey's resolute mode of seif-defenceit — the bear himself 
-finding out the plant that will heal his wound, and making 
and applying k plaster from it,^ — the wolf's cautious reason- 
ing amid his hunger and voracity, II — are instances of this 

river or brook, near wTilch Is a plentiful •iipply of food. In forming 
his tiabiiadon he exhibits -great sagacity. He burrows under ground in 
^le bank, always making the entrance of his hole under the water. He 
works upwards, and before he' reaches tlie top he provides several holds 
or lodges, that, in ease of highjloodsy he inajr have a retreat. He then 
makes a minute orifice tor the admission of air ; and contrlvea to place 
this little air-hole iu the midst of some thick bush, the more effecuially 
to conceal his relreau**— BIngley, vol. i. p. 267. 

* "Towards sunset he issues from his hole. Near this, he sits op> 
right, and holds one of his paws before his eyes, in order to modify the 
rays of the sun, and to procure a distinct view of the bees he is looking 
for." When he sees any bees fly, he knows that they wt%<Ant home, 
and takes care to keep in the same direction, in order to find them. 
" He has besidesL the sagacity to follow the cuculus Indicator, a little 
bird, which, with an alluring note, guides him to the bees* oeM.'*— 
Bingl. vol. i. p. 353. 

t When Messrs. Condamine and Bouger were in this service, some 
large monkeys wer^ admitted into their rooms, durincthe time that they 
were making their observations in the mountains. These anim&ls, of 
their own accord, went through a series of imitations of their actions. 
They planted the signals, ran to the pendulum, and then to the table, as 
if to commit their remarks to paper They OiCeaslonally pointed the 
telescope to the skies, as if to survey the planets or stars.— lb. 94. This 
was mere imitation without knowledge; but it showed attention, 
memory, dexterity, aod the Intention itnd desire to do as the astrono- 
mers did. 

X Monkeys exclude from tiieir homes those of s dlflbrent herd. A 
large monkey stole into the retreat of others at the pagodas of CherinasB. 
The males united to attack him. Seeing his danger, he ran to the lop of 
,a pyramid eleven stories high. The others followed. He placed him- 
self firmly in a small round dome ; and being superior in strength to 
any one, he seized them as they came up, and hurled them down to the 
bottom. The fate of three or four thus destroyed made the others re- 
treat ; and as soon fis evening gave safety to his movement, he with- 
drew to another place. — Ih. 93. 

^ When a bear is wounded by a ball, he gathers leaves and fills up 
the wound with them. The Kan^tschadales state that they derive their 
medical knowledge from observing what herbs the bears apply to their 
wounds, and what method they pursue for recovery when languid and 
disordered.— Bingi. vol. i. p. 275. 

I| He is very mistrustful of snares, and " if he find a reindeer tied to 
a post to be milked he will not approach, lest the animal sboold be 
placed there only to entrap him ; but no sooner is ttiedeer let at Ubeity 
than he Instantly pursaes and devoois it**— Bingl. p. 190. 
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sort. The wolf, wkh artfiil jodgment, will take the babo 
from the mother's bed so gently as not to disturb her.* 
They also resolutely co-operate in their fatal attacks.! To 
know the names which have been given to them by their 
owners, and to come, when these are pronounced, to those 
who so call them, imply in animals memory, a connexion 
of sounds with ideas and actions, and an obeying will.l The 
attention of some to music, which I have already alluded to» 
has a claim to be called an intellectual sensibility. ^ So haa 
the impression which some receive from the menacing fea» 
tures of the human face. i| The actions of the elephant and 
of the dogv which resen^ble those of thinking intellect, are, 

''^Mr. Sbepetone, from one of Uie Wedeyan BetUements in South 
^Lfrica, has recently stated the marked preference tber6 of the wolves 
for human flesh, in their nightly visits. Calves and a fire separate the 
parent from the entrance ; yet " the practice of this animal has been,tn 
every instance, to pass by the calves in the area, and even the fire, and~ 
to take the children from t\}e mother's kaross : and that, in such a^eH- 
tie and cautious mangier, that the poor parent has l^een unconscious of 
her loss, until the cries of her little one liave reached her from with- 
out, a prisoner, in the jaws of the monster.'^— -Miss: R(^. Dec. 1831. 
p. 531. 

t " A little girl, about eight years ofagc, was recliniris on the ground 
in the cool of the day, when four wolves rushed upon me place. One 
of them sHzed her by the bead, a second by the shoulder, and the 
other two by the thighs. The people of the kraal with all possible 

speed flew to her help, and succeeded in releasing her." — n. p. 530 

The missionary states that forty instances of their attacks on mankind 
had occurred within a few months; but these wolves might urge that 
they had been tempted by man into this appetite for human flesh. 
" This boldnfss inlhe wolf, and bis passing by every other sort of prey 
for a human body, must be attributed to the horrible custom of leaving 
the dead unboried, and to the frequent wars in this part of Caflfraria. 
The late Chaka was a caterer to the wolfish tribe.*' — /*. 

t Mr. Hartley, in theisle of Egina, narrates, that, " passing by a flock 
of sheep, I asked the shepherd if he gave names to his sheep, and if 
they obeyed him when he called them by their names. I bade him cal 
one; he did so, and it instantly left its pasturage and its companions 
and rian up to him with signs of pleasure, and with a prompt obediencs. 
which I had never before observed in any other animal." — Miss. Reg. 
1830, p. 323 D'Obspnvill&'s ichneumon would come when called. 

$ See before, p. 278. Dr. T. Shaw mentions the warral, an animal 
of the lizard kind, '* to be so affected with music, that I have seen sev- 
eral of them keep exact time and motion with the dervishes in their 
circulatory dances ; running over their heads and arms ; turning when 
they turned, and slopping when they stopped." — Shaw's Travels in 
Egypt, p. 411.... Mr. Greaves's friend had several black lizards at 6 rami 
Cairo. " These, when the weather was hot, would, upon music, come 
out and run upon him. Of this music, they love the ^>agpipe best.*'-* 
Greaves, Obs. Pyr. vol. il. p. 533. 

II It has been said that the elephant and dog are the only animals who 
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▼ery striking ; but^ are so f&miliarij khown, and haTe been 
so often described, that I will only here recommend yon to 
recollect them as very instructive testimonies of the nature 
and operations of the animal mind.* The orang <mtangs, 
likewise, which come nearest to us in form, at times e^nce 
some faculties and actions so analogous to our own, as to 
be only distinguished by the instirpassable limitation which 
appears always attached to them.f But all the simia tribes 
are confined to their native inferiority to us, and to their 
discordances from us, inflexibly and unalterably, in their 
minds as in their bodies. No time, and no arts, and no 
habit can convert the baboon fi|[ure, features, or skin into 
the feminine face and form which we love, or into the manly 
presence and body we admire ; nor his imperfect mind into 

understand looks, and that the dog only dreams ; but I believe that cats, 
bones, and cattle are Impraasibte Iqr the eountaoaaoe that liireatens 
tbem. 

* The dog mentioned In p. 980, of which Leibnitz was ** on temojo 
ocuiaire,*' was atZeHz In Misnia. A younf child had heard it uttersome 
sounds which he thought resembled German, and this idea led him to 
teach it to spealc. At the end of some eight years it had learned about 30 
words; some of which were lea^ «offee, chocolate, assembly. It Spoke 
only by echo, that is, after its master pronounced theiword. It seemed 
to repeat onlv by compulsion, and against its own lylll, tboogh it was 
not ill treated'.— Leib. Lett to Abb. S. Pierre. Op^ vol. H. p. 180. Da* 
gald Stewart, p. S35. 

I* The orang outang of Borneo Is not so'Iarge as that mentlooed in 
AbePs Voyage to China. ... Of Mr. Grant's, tbe following ctrcumatanoes 
have been noticed : — He was gfave, and seemed pensive and melan* 
choiy ; but he was curious, and attentive to remark what passed. His 
actions were prompt He could arrange very well his llttie concerns ; 
but be shook bis chain as if vexed, and kept In his tub like a Diogenes. 
He drank willingly 'milk, -with a little tea, and ate bananas witb pleasure. 
He learned to hob-and-nob with a glass of wine. He was mild, and 
rather kind ; but a strange face sometimes friithtened him. His neat- 
est pasRinn was curiosity to examine all things. He touched and 
turned them about, smelt them, and tried them with his teeth. Some- 
times he played with some objects, and -sometimes was angry with them, 
and tore or broke them. He learned to dance. There was no occasion 
to threaten him, like other apes, wlih a stick ; but he showed a great 
superiority of intelligence over these. We could not avoid seeing a 
greater capacity for instruction in him than In the baboons and apes. 
When a dog came near him, he seemed surprised and alarmed, but 
showed no hostility or malignity to him, as monkeys do, who will 
leap on the back of the largest mastiffb. When some Hindoos of 
Bengal came in. his sight, his gravity changed to fantastic and playful 
motions. After a woman had (eiven him cold water instead of tea sev» 
er61 times, he showed great vexation at it, and to know whether It was 
so,, put his finger in. Observine this, she gave him Aot water, which 
scaided him ; after that, he always put in « spoon or piece of wood llnrt, 
and Umehed the spoon. This action was very like human reaction* 
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our capacities and sensibilities. Wbat they are they can 
pnlybe for all succeeding ages in which they may exist. 
No brute animals of any kiiM, in any chronotogy of their 
being, have been found to possess the expanding and un- 
ceasing improveability of the human soul. It is this quality, 
nevef extinguished or eztinguishable, though often dormant, 
which proclaims our spirit to be born for immortality-; as 
the want of it makes it probable that their vital principle in 
all other material organizations, at least in their present 
forms and phenomena, is not intended to be perpetuated 
hereafter.* 

Monkeys uaiis^lly show some surprise at seeing themselves in a looking ' 
glass ; but this Orang outang surveyed himself in it with curiosity, and 
tHed to ascertain ttB hardness by biting it, as he would other things^ 
He was called Maharajal, and listened when he was called. — Bull. 
Univ. 1830, vol. ii. p. 475. 

* Mr. Logan has briefly, but neatly, sketched the real character of the 
animal world. '' There are many qualities which we share in common 
with the inferior animals. In the acuteness of the ezternnl senses 
some of them excel our species. They have a reason of their own. 
They make approaches to human intelligence, and are led by an in- 
stinct of nature to associate with one another. They have also their 
virtues ; and exhibit such examples of affection, of induslryf and of 
courage, as give lessons to mankind. But in all their actions they dis- 
cover no sense of Deity, and no traces of reliffion." — Serm. vol.^ i. p. 3.. . . 
The philosophic moralist Charrbn says of them kindly, and not un- 
truly, " The man is wise who considers them, and who will make thetn 
his lesson and his benefit. In doing this, he will form himself to inno- 
cence, simplicity, liberty, and V>\htA natural mildnesa which shines out 
in the brute creation, ^ut which is altered and {^rrupted In us by our 
artificial inventions and excesses, <whicti spoil wbat we have beyond 
them in our mind and judgment. . . .We shall often be instructed by their 
activity and industry.... There is always sofne intercourse between 
them and us — some relation and mutual obligation. We belong, both, 
to the same Master. They are of the same family as ourselves, and ft 
is base to use cruelty to them. We owe justice to jnankind, and favour 
and benignity taall other creatures who are capable of receiving ib«m." 
—La Sagesse, I. i. p. TO. 

Dr. Hartley has also thus, benevolently pleaded in their behalf:— 
" These creatures resemble us greatly in the make of the body in gene^ 
ral, and in that of the particular organs of circulation, respiration, 
digestion, &c. ; {^Jso in the formation of their intellects, memories, and 

Ksslons, and in thie signs of distress, feaft pain, and death. They oHen 
ewise win our affections by the marks of peculiar sagacity; by their 
instincts, helplessness, innocence, nascent tmnevolence^ &c Tbe future 
existence of brjjtra catmot be disproved by any argument, asfiir as yet 
appears.*' "And if there be any glimitieriDg of hope of an'ftereafter 
for them,— If they sliould prove to be our brethren, and sisters, in tlie 
higher sense; in immortality as well as mortality; in the permanent 
principle of our minds, as well as in the frail dust of our bodies,— this 
would have a tendency to Increase our tenderness ft>r them."— Obs. oa 
Van, vol. ii, p. 331^404. 
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LETTER XV. 

The oviparous and amphibioua quadruped*— the torUrieet erocodiUt 
and uxard iribea. — A general view oj their nature^ quaUtiea, ana 
mental principle. 

The class of animals which is very peculiarly connected 
with those relics of their primeval races which our rocks 
and subterraneous strata have disclosed, is that which con- 
tains^ the oviparous quadrupeds — ^the tortoise, crocodile, and 
lizard tribes — and those without tails. These spring from 
eggs, without parental brooding, like fish and insects *, and 
as tliey have left for our present knowledge of their ancient 
nature, amid the destructions they underwent, some im- 
portant fossil remains of their bones and figure, they ought 
not urbe omitted in our general review of the orders and 
economy of the primitive cri^ation. 

The oviparous quadrupeds present to us material. in vest^ 
ments of the animal mind and living principle, very distinct 
fiix>m the figures, limbs and functions of the other quadru- 
peds and kingdoms of nature, yet associated with them by 
several analogies. They have a heart, though it has only 
one ventricle. They have blood ; yet it is not the red warm 
fluid, but a cold and pale one, Tney breathe, but with fre- 
quent and long suspensions, which no land or air animal 
could endure.* They have the same senses, but in feebler 
action and sensitivity, excqpt that of sightt Their iHrain 
is proportionally smaller. Their muscular motion, in some, 
is far less vigorous, though active in others. They require 
less food, and can remain a long time without any.t Their 

* " This claw of animals is distinguished by a iMsdy cold and generally- 
naked ; a -countenance stern and expressive, and harsh voice. All have 
cartilaginous bones ; slow circulation ; they are deficient in diaphragm ; 
. do not transpire ;. are tenacious qf life." f. Linn. r. 1, p. 638. 

t "The class of oviparous quadrupeds are possessed of an equal number 
of senses with the more perfect animals ; but all their senses, except that 
of sight, are so weak, in comperisrai. with the viviparous quadrupeds^ 
that they must receive much fewer impressions through them, — ^mu^t 
commoi^eate seldomer and less perfectly with external objects, and be 
less strongly aoA frequently excited to internal action in consequence of 
these." Count La Cepede, v. 1, p. 16. Kerr's TransL ..." Exquisite 
sight and hearing." T. Linn. p. 63a 

t "Hiey are able to remain a very long time without food. Some 
instftaees- We been known of ttmoiBie- and cioeodilee living a wlwla 
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manners ai^ gentler; they exhibit no ferocity, and appear 
to enio^ a much longer and more tranquil life* They 
usually inhabit the sea- or its shores, rivers and their banks, 
marshes, pools, and other ivet and moist places. They live 
or herd together, are generally inoffensive, and can be tamed, 
and become 'tractable and amusipg.t The young* neves 
know tJieir mothers, nor receive any nourishment from 
them. Hence they are what they uniformly show them 
selves to be, from the impulses of their assumed, principl 
of life and provided organisation ; and independent of al 
tuition.): La Cepede divides them into three genera 
clasises, which he arranges, separately into such divisions 
as their distinct kinds seem ta make reason able^;§ and these 
are subdivided into their respective species.ll- They form 
the amphibia of Linnaeus, who distinguished them, in to tyio 
orders, — ^reptiles with feet, and serpents without; and into 
twelve genera.ir 

Sear though deprured of all msstenamce." La €ep< 30l . . "They can 
ve a long time without food." T. Linn. 638. ^ 

* " Most of the oyiparous quadrupeds are long-lived. We are certain 
that the large sea tortoisei^ and the other speciets, lire to a very advanced 

age.*' p,59. . . . . "Perhaps even more than a century." p. 115. 

" The mud tortoise lives at least 80 yean. Frpm this ^reat lengthi of 
life, the Japanese adopt the tortoise as an emblem os hieroglyi^iG of 
happiness." p. 116. 
f "For the most part the manners of the animals of this class am 

gentle; and their characters lire free from ttaj degree of ferocity." La 
ep^48. . . "Their tempers are often susceptible of being coralderably 
modified by culture." lb", p. 58. - ' 

t " They have'no enjoyment of parental affection. They abandon their 
egffs inmiediately after they are laid." La C. 54. ,. . ; " Hios the young of 
evipacous quadrupeds receive from their parents neithtf nourishment 
care, iioi: education. They neither see nor hear any action or sound to 
imitate." lb. 57. 

5§ He classes them^^ in. his Supplement to Bu^on, into— l tortoises; 
XL lizards: jil oviparous, quadrupeds without iails: which he divides 
thns^the Ist into sea tortoises, fresh water, and land ones; the ad int 
crocodiles and lizards; the 3d into frogs and toads. La Cep. Ov. Quad 
r. i&a 

I He made 6 species of sea tortoisee, apd 26 of the others : 3 distinct 
species or the real crocodiles, 8 of resembling lizards; 14 other species 
of lizuds with round tails; 23^iQore>epecie8 of the kind which helieaas 
with the chameleon ; 5 others, the flying lizard ; and 6 others, which 
begin with the salamander. He enumerates 20 species off frogs, and 14 
of toads. lb. 

IT To the reptiles who " have feet and naked isara without auricle^ he 
assigned 6 genera, — the tortoise; the dragon, or flying lizard ;. the lizaord 
tribe, including the crocodiles :th^ frog and toad genera; and one which 
he called siren. These, in Dr. Turton's edition of tbe System, comprised 
^ the firsts 8 apscies Oi marine tuxtlecL 16 river tunie% and 12 land 
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The Creator has milde nothing that is unuseful — ^nothing 
so insiilated as to have no relations with any thing else — 
nodiing which is not serviceable or instrumental to other 
(lurposes besides its own existence — nothing that is not 
to be applicable or convertible to the benefit of his sen- 
tient creatures, in some respect or other. The mineral has 
a connexion of this sort with Both the vegetable and animal 
kingdoms, and these with each other.* The same principle 
has been pursued throughout the animated classes of nature. 
No one species of living being has been formed only fot 
itself, or can subsist in absolute uselessness to others. This 
is one grand purpose for causing so many races of animal 
being to suWst on each other. By this system, each enjoys 
the gift of life, and each is made to contribute, by the ter- 
mination of that gift, to the well-being of others. Fishes, 
are Uius useful to each other, to many birds, to some ani- 
mals, and to man. Birds have their period of happiness 
for themselves, and are serviceable to others of their kindj 
uid to man^ and to some quadrupeds, in their mode of death, 
instead of mouldering through corruption into their nlatfl> 
rial dissolution. Ctuadrupeds have Uie same double use in 
their existence :s their own enjoyment; and the benefit at 
Uieir death, tp those of their own order, and to the birds and 
reptiles, worms and insects, that have been appointed to 
derive nutrition from their substance. All the kingdoms 
of nature have been likewise so constructed as to be benefi- 
cial to the human race, not as nutriment only, but in the 
thousand convenienpes to which they are convertible. The 
amphibious order of nature is no exception to these generid 
results. Its various genera .contribute their proportion to 
the common stock of mutual utilities. They have their own 

Dd an alligator, and 78 lizards. The ■erpenta are arranged into 7 genera, 

with numerous species. 

* The matros, or wild cotton tree, aifordsan instance of the connexion 

T which \be varioue parts of nature are linked together. It grows in 

5uba u>a height of 100 feet, of which, for dw first 66 feet of its eieyatioQ, 

the whole trunl^ which is 76 feet in circumference at the base, has not a 

■ingle branch: but above this distance from the ground, tne branch 

emerges and covers a diameter of 166 feet. This immense tree is itself 

a world. It shelters and feeds myriads of insects. Several parasitical 

plants attach themselves to it. Wild pine-ap|^ grow at the top. The 

vine on its boueha, letting down its ramifications to the earth, enables 

lats, mice, and the opossum to climb to its pine cups, which are. full of 

nin water. The wood-louse forms extensive npublics at the juncture 

«r some of its branches, and constructs two covered ways of mortar 10 

ttieeafih,«Mtode80Binby,aodthsolfa«rtorgoiip. tit CNo. No. 079. 

Ce 
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f ratification from their personal existence ; they contriBoCe 
y their sul^tance to the maintenance of others of theix 
fellow creatures ; and some of their ffenera serve to miritipiy 
the canveniences and pleasures of man. He derives &A» 
vantafi'es from all that exists, in- as much larger a degree to 
any ouer animal, as he is superi(»r to any in his intellectual 
exertions and universal capaieity. 

The first order, the tortoise genera, are the most immedi- 
ately serviceable to mankind. The flesh of the sea turde i 
both a valued delicacy and' a useful' medicine ;'*' and' th 
shell of one species furnishes society with that rich an 
beautiful material which forms our fortoise-shell ornaments 
and convenieaces.t It is a gentle and harmless animal, 
without any means of hurting others. Its protecting shell 
forms both its house and its armour, and enabtesdt to defend 
itself by a patient and passive resistance, without disturb* 
ing its natural mildness of temper.t It takes for its occa- 
sional subsistence grassj sea-weeds and shell-fish ; but, in 
general, it requires but litde food, as it can subsist for many 
months without any. The ereen sea turtles like to be 
together, and therefore assemble in numbers in the tome 
locality, content with their mutual vicini^, and seeking no 
further a8socialion.S They can remain long imder waiter, 

* " The flesh of die green tartoiae conmlne a Boftening; diaphoretic, 
and highly nourishing juice, the good effects of which I have often 
experienced. It makes an excellent soup, which is considered as a 
sovereign remedy in scurvy and pulmonary disorders." Note of De la 
Borde, king's physician at Cayenne. . . . Hence it is " an approved remedy 
•gainst the diseases which proceed from a long continuance in acrowded 
■hip." LaCep,v..l, PL.80. 

t R is the nawksbin'tortofse, testudo imbricate, which furnishes "that 
tteautiful substance with which, even ftom the most remote antiquity, 
the sumptuous palaces of the great have been adorned, though it has 
nowgiven place to the brilliancy of gold, and confined to elegant toys,** 
la Cep. 140. 

t " Defended by armour of very strong bone, which can sustain ex 
cessive loads without breaking, so as to have nothing to fear ; and at ths 
same time having no means of offence, they can do no injury to others. 
Mildness of temper, and passive force to resist against injuries, seem their 
distinguishing features; and It was perhaps in allusion to these qualities 
tfaat.the Greeks made it a companion to-the goddess of beauty." La Cep. 

p. go. At JElis there was a temple to the celestial Venus r her image 

Djras of ivory and gold, made by Phidias : one of her feet he placed upon 
a tortoise. Paus. Elian. 1. 6, p. 392. 

S "Being able to lire, even for more than a year, entirely without 
food. tOey flock peaceably toeether. Drawn together to the same spots 
}n die same necessities and similarity of habits, they live amicably in 
t&» sane, place, withoui formiiigsny kind of society.^' La Gep. 89. _ .** 
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«Bd sleep tip6ii it* Tkey are periodically traveUerB, fbr 
the sake of depositiiig their eggs in convenient places ; and 
sometimes, for other reasons, extensire emigrants; f<Nr they 
have been found on the coasts of France, and also of 
England.t 

The land tortoise has the same gentle and peaceable man- 
ners. It can live without food,t and probably does so, like 
many if not most of the fish, except at certain periods. It 
«njoys a great length of life,§ and has its living principle so 
essentially within- its body, that it can subsist and move 
without either brain or head.lt This class of animals were 
thus made to be in the waters^ what the sheep are on Ae 
lulls and plain8,^hannles8, gentle, patient, and useful ;V one 

'<One sinall kind, the ferax, in the riyera of South America, about 70 
pounds weight, is rather fierce. It defende itself by biting.*' T. Linn. 649L 
* The midas species is the lareest of its tribe. It iuhabils the «euth 
seas ; and'is so strong as to be aible to run with a load of 600 pounds 
weight, and to move with as many men as can sit upon its back. When 
turned up on land, it is unable to move. It lays numerous round, meni> 
hranaceous eggs ; as many as 1000, which it deposits io the sand, and 
sits upon by night. Its flesh and green fat is delicious t» the taste, and 

Seedily sought after by scorbutic sailors. It feeds •n saspia and diell* 
h." T. Linn. 1, p. 641. 

t La Cep. 119l Tortoises ha?e been found at sea, more linn TOO 
leagues from any known land. Cook's 3d Vey. . . , . . ^ M. De la Borda 
has seen many tortoises floating at sea 300 teagaes from land, fimua 
aea tortoises an occasionally caught on the coast ef Languedoc and 
Provence.'* They " have been caught near the month of the Loire." 
La Cep. 121, 2. . . . . In 1752, one weighing 800 Iba. was taken in the 

harbour of Dieppe, having been driven there by a storm. lb. 123 

In 1810, Mr. Bingley saw ene that had been caught near Chrislchurch, 
Hants. An. Biog. v. 3^ p. 147. 

t " Dr. Garden kept one, weighing abov« 26 lbs. near three immdu^ la 
his house ; during which time, he could never perceivv that it took any 
nourishment, though diflerent articles were presented to it (br food." 
La Cep. 174 . . . . G. Blasius kept one f<y ten months, during which time 

it neither eat nor drank. Bias. Obe. AnaL pi 64 Mr. White's had 

the greatest appetite in the height of summer, and eat very little in spring 
and autumn, white's Selborne. 

§ Ml Cetti saw one in Sardinia, which bad lived 60 years in ana lioasa. 

Hist. Anat. Araph Archbishop Laud's was alire in 1758, qr 1S6 

years after its introduction. Another lived at Lambeth 197 yeara The 
one at Peterborough was 220 years old. It had been Contemporary with 
flevea successive bishops. Murray's Exper. Researches. 

I In ex^riraeuyts which revolt our best feelings, F. Redi removed the 
whole bram from a oommon land unrtoise. The eyes closed, to open no 
more ; but the animal walked as before, but as groping its way for want 
of vision.. It lived nearly six months aller. Another, which fte de- 
capitated,* continued alive for several day(^ though it had lost much blood, 
B«di. Obs. Anim. Viv, p. 126. 

ff ** Tha mannen of the tortoiae are as peacea b le ai ita raoUoos are 
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of the most pleasing fonns of character of aO animateS 
being ; the truest representatire and surest pradncer of pei^ 
sonal and social happiness.*^ 

The lizard division of the amphibia presents to us as its 
leading class, the formidable crocodiles<-«-a name to which 
dread and aversion are, by the hasty prejudices of our de- 
fective knowledge, almost inseparably attached; for, al- 
though this class of creatures is the largest of aU known 
animals, except the elephant, the hippopotamus, and tha 
whale, and a few enormous serpeDts,t yet it is neither a 
erce nor a cruel animal, nor ever purposely or unnecessa 
ily injures. It seeks its appointed prey when hunger 
urges It: but destroys only for food, avAi has no passion or 
malignity .t In its general form, it is extremely similar 
to the other lizeurds, but with distinctive characters peculiai' 
to itself. The mouth is enormously large, opening even 
beyond its ears, wrdi jaws that are sometimes several feet 

dow. Hence it is eaailj domesticated ; and is an agreeable object In 
gardens^ wliere it destroys noxioas vermin." I^a Cep. 190. . 

* Hie tortoise observed by Mr. 6. White, scooped slowly out for Itself 
la the ground a winter cave or residence. It'was a diurnal animal, and 
never stirred after dark. It coijld refrain from eatins as well as breath- 
ing for a ereat part of the year ; but during the height of summer it led 
vwaciousTy, devouring aU the food that came in its way. Hist. Selb. 181, 
.... "It goes under the earth from the middle of November to the middle 
of April ; but deeps jpreat part of the summer ; for it goes to bed, in the 
longest days, at four m the afternoon, and oflen does not stir in the morn- 
ing till late. It retires to rest on every shower, and does not more at ali 
In wet days." lb. 296. 

*' Of the one at Peterborough, the favourite food in spring was Ae flowen 
of the dandelion, <^ which it would eat 20 at a meaj ; or a lettuce ; but 
if both were put before it, the dandelion was preferred. It sucked greedily 
the pulp of an orange.. At the end of June it looked out for fruits: 
■steemed most the strawberry and the gooseberry ; of the latter, ft woola 
at times take a pint. It would not take animal food, nor any liquid. It 
weighed thirteen pounds and a Ittlf ; but moved with ease under a weight 
if 18 stone. During a thunder storm in 1813wit lay under the dieher of 
a cauliflower, apparently torpid." Murray's Experim. Researches. 

t La Cep. p. W7. " Nature" [the author of nature] "has conmiitted 
the government of the riiores of the a^a, and of the targe rivers between 
the tropics, to the crocodile." p. 236. 

} " Incapable of violent apoetites. It is never actuated by ferocity.'* 

Ls CepL 2S^, AristoUe had remarked this—" Though it lives by pcey, 

even sometimes devouring mankind, this instinct is never exerted, as has 
been alleged of the tiger, to gratify an appetite for cruelty, or a thirst of 
blood, but sidely to satisfy^ the most necessitous wants. Its power is 
not combined with cruelty and rapine. Like the whale, it only destroys 
to preserve its o?m existence, and to enable it to reproduce i)s kind." 

La Cep. 24a "The French soldiers in Egypt are said to have set 

the crocodiles at defiance, and were not once attaidced by them." Bingley, 
r,3,p, 174. 
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long. lU teeth, about thirty in each jaw, pass between eaeb 
other when the mouth is shut, and have others of a very 
amall size, in their socket, to replace their first ones. Tm 
lower jaw is alone moveable; and having no lateral motion, 
they mostly swallow what they take without mastication. 
They have a larger proportion of bile and g^astric juice than 
any other animal ; — a proof that these fluids are or may be 
innocent of the imputed charge of producing passion, irri- 
ability, cruelty, and ferocity — as thecrocodue, withsucha 
uperabundance of the hepatic stimulants, has not these 
noral perturbations. 

They are sometimes thirty feel long.* Their whole 
body is covered by strong, hard scales, except the top of 
the head, and can be only wounded between the rows of 
these, which are impenetrable by a musket ball, unless it be 
fired very near, or the piece be very strongly charged.t 
Having no lips, their teeUi are always bajre ; and from this 
peculiarity, though they be walking or swimming with the 
utmost tranquillity, the aspect seems animated with rage.t 
Another circumstance that contributes to increase the ter- 
rific nature of its eoimtenance, is the fiery appearance of its 
eyes, which, being placed obliquely, and very near each 
other, haye a malignant aspect. Over its hard and much 
wrinkled eyelids is an indented rim,Tesembiin^ an eyebrow 
drawn into a menacing frown.§ Its brain is extremely 
small. Its tail and its webbed hind toes, acting like fins, 
assist its swimming. Its figure being fiattenra laterally, 
with some resemblance to an oar, enables it to cut the wa- 
ters with great swiftness, and with astonishing velocity 

* La t^p. 244. Haaselquist describes a female of this length. Yoj. 

l*alest Barbot found some on the Gcunbia, and Smith .at Sierra 

Leone^ of that size ; hut in general Xbej ^are less. Catesby me;otioofl 
hose m North America and Jamaica as 20 feet ; Keeling, one at Mada^ 
ascar as 16. The one at Paris was nearly 14 feet long. LaCep. 256, 7. 

t LabaL Voj. v. 2, p. 317. M. La Borde says thatnnusket balls win 
only pierce them under the shoulders ; but they may likewise be wouadeil 
Jn the belly and near the eyes. La Cep; 250. 

t La Cep. 24. 

§ La Cep. " Thia genera aspect of malignity and hideousoeas has 
contributea greatly to promote a rej^tation for insatiable cruelty which 
some voyasers have attributed to this animal." lb. 246. . . Dampier ex- 
perienced now inoffensive this class of animals is. When in the Bay oi 
Campeachy, as he paased through a swamp, he stumbled over an alii* 
gator. He called out loudly for assistance, but his coropaniona ran away. 
Recovering himself, he fell over another ; and again over a third ; hM 
tiiay did not molest hira. He says he never knew them jpStacJE a : 
but ofieo saw them run away from his sailors. Damp. Yoy. 

Ce 2 
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wlien abottt to seize its p*^- On'laiid, it can overtake a 
man in direct running ; but if he turn quickly round into d 
circle, he escapes with ease, as the animal cannot so rapidly 
wheel round its great length of body.* Its longevity rather 
exceeds that of the tosloise genus.t When pressed with 
hunger, it devours mankind ; and the large ones even at- 
tempt to leap or scramble into boats during the ni^ht, and 
in some places use their tails to overturn small skiffs, and 
then seize on the men or animals within them.t It has noC 
been discriminated at what times or from what causes 
crocodiles acquire this voracity, for they often subsist a 
hmg time without any sustenance ; and this feet leads us 
to suspect a specific urgency or causation for cravings, that 
are inconsistent with such a natural power and exercise of 
abstinence.§ In the colder climates they are torpid in the 
winter, and bellow like a bull when they wake into sensi- 
tivity from this state.ll They congregate together in 
numerous assemblies, but not for any common purpose, 
like bees or beavers j nor, like seals, from afFection.lT Yet 
die habit shows that they have a gratification from eadi 
other's society ; and their not meeting for any specific co- 
operation, rather implies that a pleasurable sympathy, in 
seeing and moving with each other, is the real motive of 
the association.** They abound chiefly between the tro- 
pics; but are met several degrees to the north of the one, 

* La Cep. 271. 

t "We DAxe reason to presume that the life of the crooodUe should ex- 
tend beyond that of the green tortoise^ or. more than « hundred years.'' 
JLa Cep. 267. 

t La Cep. 269, 272. Hasselquist relates that in Upper Egypt it oflen 
devours the women who come to draw water from the Nile, and the 

diildren who play^n the banks. Yoy. Palest, p. 347. In places 

Where dead bodies are thrown into ihp rivers, crocodiles may be traiiie^ 
to seek human flesh. 

% " iTiey are often obliged to fast for along while, even at times for 
inme months without fooff. In this situation, they often swallow smaft 

■tones and bits of wood." La Cep. 273 .Mr. Brown frequently saw 

eiocodiles live several months without any food. They had been put 
into ponds, with their jaws tied together with wire ; and came often to 
flte sur&ce to breathe. Brown Nat. Hist. Jamaica, p. 461. 

I Catesby Carol. 2, p. 63 La Cep. 275. 

1 La Cep. 276. Aoamson, in the Senegal river, saw more than 200 
swimming together, with their heads just above water, resembling a 
great number of trunks of trees flo»ting down the river. Voy. Senegal 

•* La Cepede justly remarks, "This habit of living together is afk 
idAitional proof that the character of cruelty and forocity nas been folsely 
stcribed to them." 277. 
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Mid U» the south of the other. They are tmaUer, howeter, 
as moro distant from the equator.* 

The other lizard tribes are small and pleasing animals* 
Some are beautiful in their colours.t The guana species 
is highly interesting.t The green lizard excites the ad* 
mirer into the poetry of feeling and de9cnption.§ Its 
Tarieties cdre most striking.!! The gilded lizaitl is not less 
attractiTe uid gratifying.^ All are rery gentle and harm- 
less, good tempted and peaceful. They cdso have the pro» 
perty of living without lood ;** and that of reproducing a 
fimh or tail that has been mutilated.tt 

* Ia; Cep. 281. The Count conaidera ttia crocodiles of the Nile and 
of America, which Linnsua aeparatea, as of the same kind. But be 
makes distinct species of the black crocodile of Africa (described by 
Adamaon, p. 73) and of the one called gavial, in the Ganges. This last 
is mentioMd by ^lian; but " Mr. Edwards was the first modem natu- 
ralist who has mentioned it." La Cep. 300. 

t In 9outh America "an infinite variety of beautiful flowers is eclipsed 
tiy Ae more brilliant plumage of numberless birda But still more 
brilliant colours, because reflected from more dense and polislied sur- 
ftces, adorn the scales of the large and beautiful lizards, which are seen 
on tfakB tops of thA trees^ usurping part of the dwellings of the birds.*' 
La Cep. 334. 

X The guana lizard is distinguished for the beauty of its colours, and 
the spleiMour of its scales— yellow, green, and black, shining as highly 
varnished. 335 — 7. 

i Tlie green lizard has all the lustre of the emerald. "The eye is 
naver wearied by Uie delightful green of the skin. It fills the eye with 
lustre, but witlKNit dazzling. It is equally agreeable by its sOftncM^ as it 
is beautiful by the elegance of its reflected lights. It seems to mix with 
Che sarrsunding air, softening away by gentle shades. EquaHy delightful 
in the fidl glare of sunshine, or in the evening's feebler ray, it continually 
iNreaents to us the most delicate sweetness in its tints." La Cepede^ 
386,7. 

I "The colours of this species are subjrect to variety. It is chiefly in 
the warm eountries that it riiines in ell its superb omamenti^ like gcrfd 
and precious stones. In these countries it grows to a larger size, some- 
times 30 inches in length." lb. 387. 

f *<T1m gBDeral colour is silver gray, clouded with orange, growing 
whiter at t£» sides. Lilce roost other animals, the brilliancy of its orfoun 
ades after death; but, while animated bv the vital warmth, thev have It 
^ery splendid appearance, like burnished gold." La C. v. 2, p. hS, 6. 

'^ Marcgrave says that he has seen the tupinambis live seven months 
without food. . . . Brown relates that he kept a full grown euana fyc 
above two months^ and that it was nerei observed to eat any wing, but 
seemed to lap up smallparticles floating in the air. with its tongue, like 
the chameleon. Nat. Hist Jam. p. 4G2. . . . The chameleon " can live a 
very long time^ sometimes almost a whole year, without food." La C. ▼. 
f, p. M. . . . . Hasselquist found the remains of butterflies and other 
Jnncts in the stomach of one be opened. Voy. Palest 349. 

tt The tail grewagain in the tupinambis. La C. aS8. ... So in the 
jBlmMsUvvd. p. 877r 
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The chameloofi is distinguished from all animals by an 
ocular peculiarity which no other creature possesses. Each 
e^e has a separate motion.* It is also remarkable for its 
TiBCOUs tongue, and changeability of colour. . All its mo- 
tions are extremely slow t 

Two species emit a liquor which inflames,, or has venom- 
ous effects.t Another has the sin^larity of bein? an 
occasional duellist, or combatant.! The most remarkable 
of the other lizard genera are, the .flying lizard and the 
falamander. 

I The flying lizard is the nearest resemblance to the fable 
dragons of antiquity, and of our old romances, that nature 
contains ; but it defeats the identity with these celebrated 
monsters, l>y its smallness and harmlessness. It seldom 
exceeds a foot in length, and it is a weak animal, " perfectly 
innocent and peaceful." It flies from branch to branch of 
its tree, feedmg on the ants, flies, butterflies, and other 
insects that it can take ; and can flutter from one tree to 
another, within thirty paces.!! 

* I'Thej are each moveable independent of the othet*, so that one eye 
sometimes loolca forward while the other is turned backward : <a one 
lo^a up, while the other views things below." Le Bruyiy^ V07. au 
Levant. ..." By this means, the animal enjoys a much laiger field of 
Tision than it could have without this uncommon power." La. C: v. ^ p. 9. 

f It is paler at night, and white after death. '' Fear, anger, and heat, 
seem to be the causes of its changes of colours." La C. 20. It is brighter 
in motion^ "and in the sun, and when handled. lb. Hasselquist ascribes 
the variation to its bile. p. 349. 

t The spitting lizard, lacertus sjnitator, of St. Domingo, is but one 
inch long m body, and one more in its tail. It climbs amoiw the beama 
of houses, and when not disturbed does no harm, but it is easily irritated, 
and then ejects a black saliva to some distance^ which inflames and 
swells the part of the body it falls on. The eril is readily cured bv 
washing with rum or any spirits, especially mixed with camphor, which 

is the usual ramedy on a scorpion's sting. La Cep. 2. p. 79. 

The geeko of Eg^ and India emits a yellow liquor from its mouth 
when excited, which is a mortal poison. The bite is also deadly, and 
the contact of its feet is perilous. It leaves a dangerous venom on what 
It runs over. Its name is given to it in imitation of its cry before rain, 
b. 85—9. . • 

S The strumous lizard, 1. struroon, of Mexico and South America. 
It is very fiuniliar with mankind, climbs on the tables, and runs over 
those sitting at them. Its motions and attitudes are agreeable. But 
*' when two of this species meet, they sometimes fight with great Tio- 
lenee; their throat inflates, their eyes seem on fire, they attack eadi 
Other with furv, and the victor devours the conquered.^' This is probably 
connected witn peculiar soasona as others, probably of a different seX, 
" often stand quiet spectators of this*comfaat." La Gep. 72, 3. 

I its wings are membranous expansions from its side, extended by 
dx canilagiuous rayi^ which sfinng horizontally from its hackhons. 
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The salamander has long lived in pq>u1ar fame as mubh 
as. the fictitious dragon ; but has a real entity, though it does 
not veriCy the many fables that have been attached to it. 
Instead m living in fire, it delights in cold, damp places. It 
retires, sometimes in great multitudes, into the hollows of 
old trees, and under the roots of hedges ; and can remain a 
considerable time in water. Some have been kept in this for 
six months without food; but it spends the greatest part of 
its life in holes under ground, or beneath stones and rotten 
trees, appearing to dread the heat of the sun * When 
touched, It covers itself all over with a milky fluid, which 
is acrid to the skin ; and it does so the instant it touches fire, 
but never in such abundance as to extinguish the smallest 
flames.t 

Froes and toads are too well known to you, to be particu- 
iarized in these letters. I will only mention of the latter, 
that one species is called the musical toad, because in the 
evening, and during the whole night, at Surinam, it makes 
a musical kind of eroaking.t Another is termed the laugh- 
ing toad, because it emits a dear sound, like a man laughing, 
in the fenny places of Gkrmany and Helvetia,§ A species 
near the rivers of the Caspian, as evening advances, also 
titters a voice like a human being in some risible humour.il 
The beaver, otter, and badger, are amphibious creatures, 
but not oviparous. They bring forth their young alive. IT 

On contemplating creatures of a different form and habits 
from the rest, we are led to inquire if they display an ani- 
mal mind and feelings like the others ; or whether they pos- 
sess a different sort, or are without any. To this question, 
nature ^ives us a distinct and satisfactory answer. The 
amphibious and oviparous quadrupeds exhibit in their 
actions, analogous phenomena to those of the other orders 

Iheir itructure, Mmewhat triangular, is yerr similar to the fins of flshea 
t is about Java, and other parts of Asia, Africa and America. La O. 
32—4. It is called the draco volans. 

* LaCepL 142-6. 

t Blaupertuifl made many experiments on it, and found that it was 
■ubiect to the action of fire, like all other animals. Mem. Acad. Sciea 
1787. ... its colour varies. Those found in the marriiy -woods of Oer- 
•nany and on the Alps, were Mack. La Oep. 144. 

■t Turt. linn. ▼. L p. 64a Raoa musica. 

^ lb. 649. Rana bombina. 

I The jocular toad, r. ridiliunda. It is very large, and often weighs 
«aore than half a pound. lb. 651. 

V Mr. Kerr has collected srane of the roost curious facts on Uie bearer, 
«i his Linn»M^ ft, SO— 6 ; on the otten^ 173^ 4 ; and suceinaly on the 
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and classes; but modified by their own peculiarities of 
structure and circumstances. There seems to be only the 
same animal mind at work in a diversified frame. The 
turtle, or sea tortoise, seeks to lay her eggs in the proper 
place, ieind at the fittest depth, wiUt every appearance of 
what we deem foresight, and selecting, and uierefore com- 
paring judgment* She exerts a manifest choice, combined 
with some previous knowledge or instantaneous discern- 
ment of the suited localities. She has the mental power- 
of perceiving that the part she fixes on is adapted to her 
puipose ; and that the sea she floats in will not accomplish 
It She resolves to quit the fluctuating waves for a steady 
and sandy shore ;t and perseveres in this determining will 
and judgment for a voyage, often of some hundred miles, 
until she can reach the spot, where her oval embryos may 
be placed most congruously for the animation and welfare 
of ner future oflQspring.t 

The LAND TORTOISE ^ives sufficient indications of mental 
sensibility in its dissimilar habits. It makes for itself, by 
its own foresight and reasonable anticipation, a winter bur- 
row or retreat from the cold. It perceives the approach of 
wet weather before we discern it It distinguishes and 
recogn^es the persons who do acts of kindness to itS It 

* She prefera fine gravel and loose sand not mixed with marine pro- 
ductioDB^ where the heat of the sun may more easily hatch them. In 
this, oul of the retieh of the highest floods, she di^s, hy her fore pawa^ 
one or more holes, a foot wide and two feet deep, m which she usually 
deposits 100 eggs. To conceal them, she covers them with a layer of 
sand, sufficient to prevent their being seen by any animal, but ao thin, as 
Co permit the full influence of the sun's heat for wanning and hatching 
them. She lavs three times a year. They almost always choose the 
night time for laying them. Ia Gep. 93^-4. 

T " As a loose sand is necessary, they choose in an especial d^p^'^ certain 
coasts, which they find to be more commodious and less frequented ; con- 
sequently safer than others ; and even make very long voyages from 
their feeding pUces, on purpose to come, at these prefenced spots." La 
Gep. 96. 

i " Those which lay their eggs on the Cumanas near Cuba, have abovs 
100 leasues to come from their usual haunts. These islands afiRnd the 
particular shore which best answers Uieir purpose, and on that account 
are so much frequented by tortoises as to nave received the name of the 
Tortoise Islands. Those which pass great part of the year on the Galla* 
pages Islands in the Pacific, cojne as far as the S. W. coast of America 
to by ; a distance of more than 200 leagues. Those which deposit on the 
Island Ascension, must come a much longer journey, as the nearest land 
is 900 miles distant." La Cejp. 97. 

§ Mr. Gv White remarlred this fact of his Sussex tortoise : '' On 1 Nov. 
k b^gati first to di^ the grouijd, in order to the forming of its winter 
hybemaculum, which it had fixed on just beside a great tuft of hypatjctft 
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kxiows, like rational beings, how to refuse the eyil and 
choose the good ;'*' and it attains, by its own observation, to 
perceive bow it can remove what it dislikes, and do the 
proper aetion accordingly .t The numerous congregations 
of these animals which our navigators have remarked, indi- 
cate a mutual gratification from such associations; from 
being togetlier. This pleasure and preference arise in us 
&om the kindly sympathies and social sensibilities of our 
nature. As like effects imply resembling causes, we ara 
scarcely justified in denying to animals, who seek and move 
to be in society with each other, some feelings of the same 
soil with those which actuate vis to the same end. Their 
general conduct has the appearance of prudence, regularity, 
and perseverance.^ 

The kind and submitting habits and tractability of the 
formidable crocodile, and its self adaptation to the sport- 
ive humours of the child, are indications of mental voli- 
tion, of self-government, and of an acquired self-coercion 
of former habits and dispositions.!. To see the crocodile 

Notliing can be more asBtduous than this creature, night and dai^, in 
scooping the earth, and forcing its great bodj into the cavity,,. If attended 
to, it becomes an excellent weather-elass ; lor as sure as it walks elate, 
and as it were on tiptoe, feeding with great earnestness in a morning, so 
sore it will rain before night. . . 1 was much taken with its sagadty in 
discerning those that do it kind offices^ for as soon as the old lady pomes 
in sight, who. has waited on it for more than thirty yean, it hobbles to* 
wards its benefactress with awkward alacrity, but remains inattentive to 
strangers." N. H. Selb. 182. ... So the Peterborough tortoise : " The 
gardener, who generally fed it, told me that it knew him well, and would 
watch him attentively at the gooseberry bush, where it was sure to take 
it« station while he plucked the fruit." Mur. Exper. Res, 

* The Peterborough tortoise " had its antipathies and peredilections. It 
would eat endive, green pea& and even the leek ; while it positively re- 
fected asparagus^ parsley and spinach. In June it ate currants. rasp> 
berries, pears, appJes and peaches, the riper the better, but would noi 
Ut8te cherries. I could not get it to take the root of the dandelion, nor 
any root : neither milk nor water." Mur. ib. 

T " When a leaf was mcHst it loould shake it to expel the adherin^g 
wet." Mur. ib. 

t " Its habitB are constant and re^lar. Possessing more patience 
than activity, it is never affected by violent passion. ]£tvlng more pru- 
dence than courage, it seldom attempts defence when attacked ,* but em- 
ploys all its strength to fix itself to the spot." La Cep. 90l 

§ " In the Rio San Dominga likewise on the west coast (^Africa, 
M. Brue was astonished to find the crocodiles perfectly harmless; in- 
somuch that children played with them, mounted on their backs, and 
even beat them, without danger or any appearance of resentment. This 

gentleness of disposition proceeds, probably, from tbe care which is takMi 
y the natives to feed them and treat them well." Voy. to Bissao U . . . 
M. De la Borde saw crocodiles in Caj&an^ kept in poodi^ where tliey 
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as docile as the elephant, and gentle and harmless like ^le 
«ow, is a fine specimen of terrible power becoming, by its 
intellectual regulation, a good humoured and tractable play- 
mate. What compulsion of his usual will, and what con- 
isurring power of mind, he must exert to make this mild 
demeanour habitual to him, we may infer by recollecting 
his dissimilar habits and overwhelming strength.* 

The general mildness and docility of all the lizard 
tribe ; the domesticity of some ; their universal combina-> 
tion of great activity with perpetual gentleness *, the visible 
attachment of many to mankind ; and the same ability ia 
all, display feeling;s> and dispositions which approach tbe 
highest degree ot moral character that animal nature can 
attain.t It wants the wisdom of the human race to guide 
its greater energies ; but the mild and peaceable and pleas- 
ing regulation <h its diversified powers, for its own comfort 
and for harmlessness to others, is an attainment of which 

lived without doing any harm, eren to the tortoises kept in the bkbm 
ponds, and fed along with them on the refuse of the kitcnens. La Cep< 
278. . . . Aristotle mentions that to tame, crocodiles, nothing is more 
neceaaarr than to-supply them abundantly with food. The want of this 
is the only cause of t-heir being dangerous. lb. 279. 

* " The crocodile of the Nile, 18 to 25 feet long, is of amazing swilto 
nesa, voracity, and strength ; ranells of musk, roars hideously, oevoara 
men and other lai^e animals : swallows stones to prevent hunger ; over- 
Oims boats when taken in nets ; is not to be killed by a musket ball, 
unless struck on the belly ; iadestroyed by tobacco ; seldom moves but in 
a straight line, by which means it is easily avoided." T. Linn. p. 656. 

t Thus the dispositioiui of the guana species are extremely gentle and 
hanqleaa It runs with Istonishing agility along the highest branches of 
the trees ; but soon becomes tame, anid even familiar. La C. 340, 3. 7. 
The Amboyna lizard. " though extremely timid, flying at the smallesC 
noise, has gentle and inoflfensive manners." p. 361. . . . The diepoeitions 
of the American agama, are very gentle, p. 368. . . . The nimble lizar^ 
whose motions are so quick, and who "runs with such swiftness as to 
disappear as quickly as a bird in the most rapid flight, spores innocently 
among the flowers, and gives pleasure by its beauty andliarmless nature, 
and by the agility of its motions." . . . "This gentle and peaceful little 
animal, excites no sensation of fear. It escapes indeed for the most 
part, when any one andeavours to take bold of it ; but when taken, it 
makes not the snuiUest attempt to bite or ofiend. Children use it as a 
plaything, and it even becomes familiar. It seems anxious to return 
the caresses which ar« bestowed upon it, and approaching its mouth to 
the mouths of Uiose who fondle it, will imbibe their moisture there." La 
C3ep. 375, 6. . . . The chameleon is also ** in its manners so very eentle, 
that a person may push bis finger into its mouth, and yet it makes no 

attempt to bite." Frosp. Alb. La C. v. {^ p. 14 The gilded lizard, 

mistaken for a salamander, has been " very industriously persecuted ; 
on which account, perhaps, it is extremely timid^ and always flees the 

approach of mankind." lb. 68 White the roquet lizard " affects the 

Qompany of mankind." lb. 68. 
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id] its classes seem fsapaUe. E^siy species has been found 
tameable to this impmtant proportion of self-f^overnment ; 
with such eiceptions only as rather prore, that we hare not 
yet discoTered the right means of their tnition, than their 
actual intractability. Early training, sufficient food, kind 
treatment^ and the absence of all provocation and excite- 
menti appear to be the moral spells that mitigate and trans- 
foanthem. These give them the knowledge and the expe- 
rience, of which, in their wild state, they are destitute 
In that Ifaey are surrounded with enemies, or with danger 
with want; with inconveniences; with irritations; an 
with fre^pieilt sufferings^ These alarm, excite, tmd exas- 
perate,, till the savage emotions become die habit of their 
bodily frame, and ferocity or fear their daily character. 
But human training, judiciously conducted, places them 
under the care, the friendship, the assistance, and the pro> 
tection of man. Want, danger, and hoistiUty, then agitate 
them no longer. Their former stimulants operate no more. 
They find food, and peace, and comfort from their human 
owner, and within his domain. Then the same animal 
reason which in its first natural operations made them wild 
and fierce, by the "same natural operation, under new cir- 
Ottmstances and with new. knowledge, causes them to be 
gentle, tranqml, and obedient. It is the same mind, acting 
on the same principles and with the same judgment, but in 
very different positions, apd upon its more recent and addi- 
tional sensations^ We may add that the wild beast and 
the tame are but the counterpart of the savEige and the civil- 
ized, divisions of the human population. The early tiger 
Saxon and tlie accomplished Englishman, the ruthless Pict 
and the inteUis^ent Scotsman, are the two similar contrasts 
of siich altered character, which our own improved and yet 
improvable island presents to our contemplation. Thus 
the New Zealand cannibal, now the rival of the wolf, the 
leopard, and the shark, may yet become the polished, the 
Scientific, the moral, and the Christian European. Otaheite 
and Owyhee have already begun this consoling melioration. 
The pleasure which several lizards display on being 
caressed by human kindness, implies sensibilities or impres- 
sibilities so l^e our own, that we can hardly give them any 
olher denominattion ;* and this similitude is increased by 

* Hie Mexican lizard, I. orbicular'n, the tapayaxin, thoufffa covered 
iMth prieklee, "never attempts to do the sraaOest injury. It becomes 
readily tame, allows itself to be haadtod, and even seems iond of being 

Bd 
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their apparent Ratification, shall we call it TanHy, at beittf^ 
Boticedf.* One kind gives the appearance at least of men- 
tal attention ;t another utters sounds^ in order to produce aii 
assemblage of its kind ;t and another, by its -voice, an- 
nounces to others its perception or apprehension of danrer.f 
To be deceived by a fraudulent imitation of its own calling' 
sound, evinces correct sensation, and memory, and right 
judgment— but an error in reascming, from not knowing^ 
the whole of the accompanying circumstances. N 

The Faoo genus discover sagacities and feeling lik 
those of other animals. When the young ones quit thei 
native water, to join the older ones in the woods an 
meadows, . they use every reasonable precaution.lT Th« 
pearly frog of Brazil is distinguished for its beauty.** So is 

csTBsaed; appearing pleased at Tjeing turned -over and over." La Cep. 
V. S^ p. 62. . . . The guana is taken by this sensitivity. As it baric» in 
the beams of the sun, extended on the branch of a tree, the persMi who 
means to catch it, " advances slpwly, -whistline iu a particuuur manner; 
we animal seems pleased with the sound, and extends its head as If to 
listen ; coming nearer, and continuing u> whisUe, he tickles its sides and 
uro^ with a stick. It turns itself up gently to the action, aud seeim 
delighted with the treacherous caresses," but as it lifts wp its oead fiom 
the branch, a noose is slipped over its neck from the stick, and it la jerked 
to the ground. La Cep. 346. - 

• The pleasing basUisk, or little king, as it is called, frara its crert, 
" M It shoots from branch to branch with great rapidity and adroitneo^ 
m in its state of rest, evinces a kind of satisiaction at being observed 
Erecting its crown, it agitates its beautiful crest; alternately raiseefand 
depresses it head ; and by variooa elegant movements, reffects various 
coloured light from its polished scales." La Cepi 367. . . . The gnea 
lizard also, " whenever it sees a man, seems to feel pleasure in dieplayii^ 
the brilliance of its eyes and its golden scales^ as ;he peacock expands its 

gumage." lb. 390. . . It plays with. children; but when two are in con- 
oement, they may be excited to fight ' lb. 

t The strumous lizard "seems to examine every thii« that eomfa is 
the way with attention ; and has even the appearance of uitening to wW 
is said." La Uep. 2. p. 72. 

t The supercilious lizard, I. supercilioea, so called from the projectiiy 
ridge over its eyes, is said by Seta, -to cry very loud, as a sigMl ftr ths 
scatterod individuals to gather when endangered. 6eba Mua. v. L 

I Seba mentions the forkheaded lizaid as uttering a cry as a signal o 
dancer. lb. p. 109. 

' The two spot lizard, 1. ctmaculata, is thus taken. Its voice is a kind 
of Whistle, which it emits frequently. If a person carries towards it a 
secured ^c' ^'"i^*^'"'!^^ whistle, the animal leaps iiiio it, and is 

» "They begin their journey in the evening, travening all night, on 
puijpose to avoid becoming the prey of rapacious bWr; always cob. 
cealing themselves during the day under stones, or other recesses : and 
«nl^ resume their journey when night begins." La Cea v. 2, p. 289. 

Its body IS strewed all over with smaU grains or tabardMcf a ttda 
red colour, rasemhling pearls. La Cep. 246. "^ 
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lk> eoidinMi tif e rrog,wbichliTe«, likGbinli,oa thebnindMa 
of tiie fbreM, and in seeking iruecla ia aluunt aa lighl and 
nimble in iu mouons at they ue ; and is ingenious in ita 
affona ftr ita Buccessful provender* The red tree firog in 
naed, by (be Indiana af aouLh America, to gire a fine red 
or yellow colour to the fealliera of Iheir pamiquets.t The 
moat exlmordinaiy ptopenj at froga ia that of being able 
to awallow fire.t 

The TOAj> haa been tamed and domesUcated, One 
became familiar in a house for ihiny-aii yeara, and wel- 
comed [hat light which, in its natural alale, is oSenaive (O 
its It diaptayed here aa much original mind as any otjier 
quadn^ted, and waa neter offenaire.li Tnis fact is suffi- 
cient to show that the living principle of the toad race haa 
the same susceptibility^ memory, will, perceptim, suiuble 
judgment, and limited unprovability, as every class of ant- 
m^d nature leenu 10 extubit-T The beavem have been 



H«pn!y; iho«ilit7 wiih which li ninnga for genial fcM niooiigifcB 
mulleH bianchci, and Uie luil]!; wlih nhlch li hHpi ilwlf Kfa RDa 
ftningj "TB reilly admiralile." p. SS8. 

t "For [his purpcscj thej pluck off the fealhen of ihe bemiiag oar*, 
and nib <}ia akin wiih the frug'a bUud. Ada [his openuiaa, ilie nur 
feathuB ffron red or jeUnw, iususd of being greeo ae betiin-" LaCep. 

t CUai1|7 auKs thU Ibe Isod fng WbiCb inhabila Vir^ms ud 
CaioUni prelsn tbrxe iiuscu wblcti abinc In [he dul. On s mnn 
erenln^ a pencin la hla eotapanf tH Ml aome burning [obafcd from 
ble pipe, wnkh waa luunllT awaHowed by h land CriH aquAULDtf clna 
V< "CalobroAereditannlebllorilghledcliMcaaJ.wbkhitBwaWad 
JmnHdia[«lr. He finnd, no nptMOA uiale, [ha[ [he land frcs am^anily 
■wallowed whB[eBerbuniiiKtul)itazueaajnAVFklLini[a reacm." lAGep. 
1.0.233. Cai«by'aCaroLT, 4p8B, Lawion'. Cani 13lt 

t " Thia [oad had origiMllJ laten up l[s raddcDa under an oiner 
eune berbre [he door of the hoiuB, and waa of eoneiderable aiae when 
flrat iKKiiifd. I[ cains forth from Ita bote everj eraiing, imnwdiaiely on 
. _., . .. (raiting deliberaulT to bo lined up and carried loa 

pM, wh[th bmihi back [he animal lo if La &p 
lri[.Zoal, IIllFEasSyianUiusilonwlicaled, when 

icD liijured bj uij penon, It ehowed no algna of 

ui out lie eye, it could nrteeiu lie prerubefon^ 
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prorerbial for their intenigencey evor nnee Noftli AmerieA, 
their chief seat, has become known ; and the otters disptav 
the same maternal sensibilities which other orders of ani- 
mals so strikingly exhibit* The badger exhibits the 
domestic feeling of living with its mate, and is soseeptible 
of tuition.t 

Thus all auadrupeds seem to have been created to pos- 
sess one analogous mind, imiform in its easemtial qaalities 
but acting variously, according to the diveitdties. of it 
bodily inye8tment8.t 

ncident to its natural life, the toad may be imfroved, like many othAc 
•pecieB of animals." La Cep. p. 294. 

* Our sea captains have ODsenred on the N. W. coast of America, tlial 
when a female Oder ■ attacked in company ivith her young one, abe 
clasps it with her fore feet, and plunges beneath the surface; but, as 
the cub cannot remain long under water, she is forced to rise again very 
•oon. If the hunters can come on the female by surprise, and separate 
her from her young one, the cub is taken immediately ; biA the mother 
no sooner hears its cries, than she swims to the boat from which they 
proceed, and, regardless of all danger, shares the &te of her little com* 
plaining captiye. " It is a crafty animal, yet may be tamed, and empbyed 
to catch fish for its master." Kerr's Lmn. 173. 

t " The common badgers may be tamed, if.caughtyoung. It lives in 
pains together, and is verv cleanly." Kerr's Unn. 187. 

t The vital principle in some animals seems to have a nmarkafale 
durability. Mr. Binkley has collected two cases^ where the toad was 
found embedded within the wood of an elm and oak tree ; and three 
where it was cut out of stone and marble ; in each case alive or reviving 
Into life. V. 3, p. 166. These instances appear authentic ; but it is difficuE 
to say which is the most extraordinary circumstance — that they dioiiJd 
retain vitality in sud^ an enctoeure, or that they should have rrmalaad 
•till or torpid long enough to hav6 allowed the wood or stony matter la 
have formed around them. 
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LETTER XVI. 

Themrp^nt tribe— 4hgir peeuliaritiea and nund—t^leir more remark' 
able epeeiee—TVie aUeged sea aerperU. 

The 8ERPGKT tribe exhibits the anifnal liiind in anothet 
ncorporation of material particles, approaching more nearljT 
tie lizard race than any or the preceding classes of animated 
ikBmt] but Tet distinguished from that, and from eyery 
other, by peculiarities appropriated to itself It has suffi- 
cient similarities with all, to show that it is a part of the 
tome gieneral economy of animated nature : although iden- 
tical with no other. It has analogies and relations to all 
It is one of the departments of the same grand empire of 
organized Uring forms and sentient beings ; full of mingled 
beauty and terror ; presenting to us a new exercise of the 
divine imagination in its system of creation ; but more 
exclusively existing for its own enjoyment, and less ser- 
viceable to man or to the rest of nature, than any other animal 
genera that we have been reviewing. 

The serpents have been arranged by La Cepede under 
eight genera;* each including subdivisions and many 
species ;t of which the vipers are by far the.most numerous.^ 

Though destitute of feet and wings, few animals are so 
nimble as serpents, or can transport themselves from place 
to place with equal agility. Whether to seize its prey or 
escape from danger, the serpent moves with the rapidity 
3f an arrow ; and emulates, even surpasses, several species 
if Birds in the ease and rapidity with which it ^ains the 
vmmits of the highest trees ; twisting^ and untwisting its 
-exible body around their trunks ana branches with such 
elerity, that the sharpest eye scarcely follows its rapid 

* Theae are,-^^he vipers, the boa, the rattlesnakes, snakes, the on^phfal 
loena, coecUia, langatra, and acrochord. La Cep. v. 3. . . . The genera of 
Lilnnaraa, at mei on]y six, are now made by his later editors the same, 
with a mere difference of position ; aa he puts the raidesnake, cncaliu^ 
for the first, uid coluber, the vii)er; as his third. Turt. Linn. 1, p. 639. 




ftma which the voung are afterwards hatched, la 169 species. y.'dfO. 
nS : V- 4, p. 1 — lo7. . . . The Linnaean classiflcatioii, without this specifle 
distmction, enumerates successiyely 175 species. T. Linn. 674 — ^96. 



t To the boa genus. 11 species are allotted ; 6 to the rattlesnakes ; 24 to 

le snakes: SaraphisboBnsi; 2ceciliaai '* — " *— " 

tACep.v.a^p ]8»-361. ,; «2 
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motion.* Their size greatly Taries : some are but a iem 
inches long, while others extend to forty or even fifty feet. 
All are covered with scales, or scaly tubercles ; andby thii 
analogy are connected with the liziwrds and fishes. • Theur 
brain case is constructed, in son^e measure, like that of the 
oviparous quadrapeds ; but not reaching so far back in then^ 
scarcely defends the organ of the spinal marrow. fiencA 
serpents cure extremely vulnerable! and easily kill^ by 
blows, on that part of their head.t The rest of their skela* 
ton has a strong resemblance to that of fishes ; but from 
the nature of iheu: respiration, they cannot remain long unde^ 
Water.t 

AU parts of their body have great force, agilitr, and elaa» 
Ucity. They are most abundant in warm and temperato 
regions ; but increase in size and numbers in proportion to 
the heat and moisture, and to the freedom of their ranga« 
They have less blood than quadrupeds, and a lower anuaa|. 
heat and less interior activity of system ; and in these respecta 
they come nearer to the formation of the insects and worm8.i 
They are more animated in times of tempest and hurricaney 
when the electricity of the atmosphere is in the greatest 
perjturbation.il Their sense of hearing is dull, but theuf 
vision acute. Their eves, for the most p^rt, are excessively 
brilliant and animatea, extremely moveable, considerably 
prominent, and advantageously placed for receiving tM 
images of objecfe from an extensive field. They have a 
membrana nictitans to draw over their sight when Uie sun's 
rays are too powerful, or any injury approaches. Theif 
sense of taste is probably of considerable delicacy, as the 
tongue is very slender^ and divided into two points, which 
admit of its oeinf readily applied to sapid bodies. T^hey 
touch only by their plates or scales ; out as they readily 
twist these round every substance, their sensations, from 
the contact, must be numerous, and their perceptions o 
touch proportionably nice and perfectlT They give rnony 
indications that their instincts and sensations nave a supe- 
riority over those of all other animals, except birds ax4 
viviparous quadrupeds.** 

• La Cep. y. 3, p. 2. t lb. p. 6. Jib. p. fr-ia 

% lA Cep. V. 3, p. 21-5. I lb. p. 26. f lb. p. 3»-41. 

•• La Cep. p. 4a " They wait with amazing patience, almoat abeolntdy 
raQtionless, and often for a very long time, tbe favourable moment fia 
seizing their prey. They show very strong symptoms of vident ragt 
when attacked ; thev erect themselves'with great boldnras ag^zut any 
one who stands in their way; they attack with vast courage, even eoe* 
mloB of Bsperiflr Mength ; they thxow themselves fvaAwOy BfoixM any 
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8«rera] tpeeiea of them lire qiiietfjr about thehabHationt 
of HKUHldnd, and sometimes enter their hooses and fix their 
residenoe there. Thev destroy troublesome animals and 
tiozious itiseets which they find \ but are so far from hurting 
human betn^ that they often pass oYer their bodies ana 
fiuses when asleep, witnout doine any injury. They wan- 
der about the rooms with great familiarity, and often seem 
k) ehoose the finest bed for U&eir repose.* 

Serpents are so tamed as '* even to show stronger signs 
f attachment to their masters than many kinds of domes- 
'icated birds, or eren of quadrupeds, beinff only surpassed 
in fidelity by the dog.'H Their length of life is unknown, 
and most likely differs in their rarious species.t They can 
azist 80 long without Ibod, that it is probable, like the tor> 
toise of Mr. White, whose eating season was the summer, 
they only seek it at particular periods.S 

They nave no Toiee, but a hiss, as their windpipe has no 
epiglottis to dose its upper orifice, and thereby modify the 
•ztraded air into modulated sound. But this utterance is 
softer or strongfer, according to circumstances ; and is used 
whenever diey are inclined to produce any sound.1l It is 
Iherelbre the voluntary effect and expression of the atiimal's 
enotions, feelings, and wishes; and from being spontane- 
ously and fbrciUy issued when these occur, we may infer 
^hat it intends by that to signify its sensations. It is there- 

pemm tr aniinal that diituita them in their combats or their attach* 
■Miils; and, on some occaaione, the male ^tofeodB his mate with Um 
acmost violenofc" La Cap. 42. 

* UCep.43. 

t La Cep^ 44. Aa (0 tiie fhadsaitin; now« aaoibed to the eym afmne 
of the Mrpeot tribe, Dr. Baiton, after bavin; exunioed <he miMect, ia of 
•piaien diat it does not exiet ; and that the reports of it hayrarfeen fhnn 
wbtA has been noticed of the fean and cries ot birds and other animak^ 
^hen dieir asslsaiMl yaang seemed in danc^. The alarmed bird watches 
1h snake, and maw about it to prQ^nt ttese ftom being discoverBd. 

X Itaaaoaing ftom their c emp araUve growth, the Count Ia Cepede 
nfelt that tlie great eerpanls live aa leng as the eroeodiles. p. Gfi. 

f M. Audubon had a rattleenake in a cage wWoh for three jpean re- 
tned iU food. Bofl: Univ. 18IB, p. 399. Kalm found that this tribe 
« Would Kve six months wMiout food, reftmng every Icind of nouriah- 
meat." K^'sTrav. N. Am. It Is said that a viper ean live a year 
without any noort^ment. "Mr. Pennant kept several in a box for 
siveral moMha without food, and yet diey did not seem to have lost any 
part of their usual vivacieuaneaa" La C5ep. 290. ... Dr. eSiaw mentions 
&it he saw at Venice two cerastes, or honied serpenia, which had liea& 
kept in a large crystal vessel five years without any visilde food. Travels 
Sgypt, p. 411. 

I " In the larger serpents, it appean only to indicate want, deatieor 
lage. Ke peaceM sensation seems to actuate theoi in any suffldenft 
degwe for hsiag vxfim e A tiy their eigaiMKif votes." LaOep.6a 
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fore meant by the serpent to be .w]ut voirds of jMunlon, 

excitation, appetite, or desire are to us ; for it is la tbeso 
expressions ot its mind that the varied sibilation is- heard* 
Its milder sensibilities are not accompanied by any vocal 
annunciation. Yet perbaps if they were sufficientlv studied^ 
some light whispering or murmuring tones would be found 
to indicate their content or pleasure, since the hissing marJa 
their excitement; as several animals of Ptey iv^company 
their sense of coxnfort with the softer modinoations of their 
vocal sound.'*' 

Serpents have great strength, from the peculiar constnio* 
tion of their body.t They are so tenacious of life, thftt i 
is difficult to -kill them by wounds in the body or by the 
exhaustion of air.t Severe cold only suspends the activity 
of their vital principle, without destroying it The rattle* 
snake can bear to be thawed and frozen alternately, withoui 
extinguishing its life or functional powers.! They have 
been, from all antic^uity, and in most countries, celebrated 
for .their great cunning or sagacity ; which must be chiefly 
displayed in their modes of evading their enemies, or of 
obtaining the prey they seek for, when they desire it.U^-' 
Sonne serpents are eminently beautiful, for their hrilliaat 

* Lb Gepede makes the diBUnction, that « almost all animals of ptejf 
as eagles, vultures, tigers, leopards, 4bc« only emit their cries -when atxrat 
to seize their prey, or to join in mortal combat ; while most domestic 
animals and siriging ' htTois soUen their voices into the expressions of 
peaceful joy, or tranquil and innocent'pleesure." But Mr. JKerr adds to 
this a qualifying recoUection, that " hawlcs, a species of eagle, and all the 
feline genus, have distinct expressions fyt peaoeable satisfaction! Ibc 
playfulness, and for caressing their young and their mates." p^ 64. 

t " This enormvQs strength in serpeniB is easily accounts for, tram. 
the immense number of powerful levers formed by their chine and ribi^ 
acted upon by a body almost entirely compose4 of muscle, which windi 
ail around the enemy they. mean to destroy." La Cepi 67. 

t After Redi and Boyie had spparBnily killed them bv the total ab* 
straction of air from the glass of an air-pump, they exhibited signs of 
life twent v«thee hours afterwards on le-iulmitting the fluid. One^ liken 
near the ore, darted out its forked tongue, though it died the next da^. 

i M. Audubon found a ratUesnake in wintei as rigid as a slick, m a 
complete torpor, but, beinc placed in a bag on hie hack, he felt It move 
and took it ofil It issuea tjpom the bag full-of lifeu but the coU aooir 
brought back its former stiOs. He revived it several times bj placingjl 
near the fire. While it was torpid, all its organic funetioDB ceased, a.9 
has often found them torpified, with much food in their stomachs ffoaen 
and not digested : but when he exposed the animal to heat, the digestioo 
began again, and continued till the food disappeared. Bull.- Univ. ISHB^ 

I TheirYood is according to their size and kind Vipers take insects, 
beetles, scorpions, small lizards, ^oune frogs and molee^ small mice and 
toads. The great serpents lie - m wait near waten, for goats and aaia* 
lopes ; and ue great boa will attack and BwaUow s?^ the lifor. 
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ealdtn, of whieh sereral display fine iridMcent ehanra * 
It it a eunooa distinction of toeae animals, whieh has been 
lately made^ that all the species of serpents of which the 
youne are hatched within the mother, and which are there- 
fisre Dom aliTe, are Tenomous.t This seems to be more 
certain than the conyerse of the rale, that all oriparous 
serpents are not injurioas. 

But it hss been ascertained that the OTiparons serpents 
contain those species which are harmless and inoffensiye. 
Even the oymaroas vipers have no fangs, and possess no 
▼enom.t ** They only offer to our consideration agile 
movements, elegant and light proportions, and soft or mril- 
liant colours. The more we are familiarized to them, the 
more we shall be pleased to meet with them in our woods, 
our fields, and our gardens. They cannot disturb the 
pleasures of our rural habitations ; but they may i^creaae 
our enjoyments, by the beauty of their tints, and the vivacity 
of their motions. They are an addition to the ornaments en 
the fields; and help, with the other animated beings, to em- 
bcffish the vast aiul magnificent theatre of vernal nature."! 

The green and yellow viper may be seized without risk ; 
and, alter being taken, it becomes docile, and can in a great 
degree be domesticated and made amusive.U Though in 

* The naia is admind for the splendour of Its scales and the glow of 
Its eoUmrs, out U is one of the most venomouii serpents in the east ; and 
*' is sapposed to have some distant resemtilance to the human counte- 
nance in its head." — ** Nature thus stamping the face of a most noxious 
reptile with a coarse image of the noblest ofner worics." La Gep. 274. . . 
It IS the oobia di capello, the serpens coronatus of Rar. Bynop. p. 899. 
This ftncied resemblance arises from a stripe of a difrerent pokyur from 
the rast of the body, ** forming two circles round a pale part on the face, 
giving a faint likeneas to two eyes, and, br a double curve, the rude r»> 
presentation of a nose ; thus altogether lutTing some likeness to the 
■cratches of young attempters at drawing the human face." La O. 275. 

t It was n. de la Borde, of Cayenne, who made this impcwtant 
obserration. La Cep. 88. 

X The green and yellow viper is of this sort This species is as perfectly 
Innocuous as the adder or common viper is noxiou& Its cotours are 
brighter and more lively, it is considereUy larger, more elegant in its 
proportions^ more active in its roovemejftts, and more gentle in its maa- 
ners." La Cep. 339. ... "Its eye is surrounded by a row of golden 
yellow scalea*' 340. . . "This 1>eautlful viper usuallv grows to the length 
of thrae or four fee^ of which the tail is about a rourth part" When 
of this size, two or three inches are its greatest diameter* at. 341. 

f La Cep. p. 337. 

1 *< It may oe taught to perform a number of evolutions by signal We 
often see children tie vipers of this species by the tail, and nuike them 
creep along in any direction they choose. It allows itself to be twisted 
round the arms or neck, to Im rolled up in a spiral, and turned about or 
hung up in any way, without rfiowing any symptoms of anger or dislike. 
It seems even pieaaed to be thus teased and played with hv its f»— »a»> » 
p.34a. *^ F / »v 
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its natural state it will, if interrupted, erect itself and hiss, 
either with anger or fear, yet it does no harm.* It has 
been known to exhibit attachment and affectionate feclm§8 
to itis human friends.t The Roman or Esculapian viper bb 
as mild and tractable.* The lady viper unites the same 
attractive temper with a superior beauty of form and co- 
lour.§ The boiga has a still more magnificent appearance,!! 
with the same acquiescing gentleness,ir and with an attemp 
.at a musical intonation of the serpentine hiss.** 

Of the other serpents, it need only be mentioned, her 
that the enormous boa twists itself round calves, and shee^ 

• La Cep. 343. . r x., * *!.• 

t Bomare mentioiw of a riper, what seemB referable to this speciesj 
"It was so fond of a woman who kept and fed it, thai u often rubbed 
alone her arms, as if to caress her, and concealed itself among her 
clothes or even in her bosom. It was obedient to her voic^ came to 
her when called, foUowed her coiHinuallv, seemed to know her tough, 
and would turnlo her as she walked, as if waiting her ordcre. On oob 
occasion, Bomare saw her throw it into the water from a boat, aacftiB 
was in one on a river ; but obedient to her voice, it endeavoured to swun 
Xhe?rtill it perished iu the waves." La C. 345. Bom. Diet Hjst Nat 

X It is found m France, Spain and Italy. "It m as gentle and harm. 
less as the green and ypUow, the collared, the smooth, and the four- 
strined vipers ; but perhaps more familiar m its manners. It aUows 
itself to be caressed and liandled by children. It likes to be near 
iSSabited places, glides frequently int« houses, and sometimes sUpa mto 
ihd beds." It casts its skin. La Cep. 365, 6. , __ 

4 Coluber domicilla. Linn. "This is one of the gentli^st and mo* 
beautiful of- serpents. Its proportions are more elegant and delicate 
Smn uTmost others; its nMe yet moderate motions augment the 
Dl^re produced by the beautiful mixture of its fine colours." La C. 
■g^f™'* Pf;^"J^X warm situations." ''The. smallnes^^^^^ ifaj 

beauty of its colours, the genUeness of its motions, and.the innocence of 
Sfd^irosiUoiT^Se the Indians with a fondness for it. Women take 
Un tffi hSX c^ess and cherish iU The ladies in Malabo- ptece it in 
Ihdr^m^^dit seems perfectly sensible of their kindneea" La 
ri7Q The laced viper is as pretty, gentle and favoured- v. 4, p. HI 

I C khietS^ "ThTspS:i^^com& the rich^ 9^^^^^.^ 
fine^geCTwiih the ^PlendJur of burnish^ gc^txed^^^ 
enimc oontrast of dark brown shades. The scales of ^» ,™^'.f^ ™ 
whSfe S^^eTmirface of its body, are blue, ch^gi^ ^flneMiiS 
in the liffht; sometimes te an emerald green. This is finely ja"e^^ 
by a cS of ^Iden yellow. The whole under-surface '» of ? «!{« 
Xte^s^Stmti from the back by a gol'^ten stream on each «^^ 
lengS ofUie body. It seldom exceeds three feet m length, but is not an 

'"?.;"to JhTSof^'iS.^U.fchndren pW wi.h it: carry Ufa ttgr 

eeems pleased with their play." La. C. 42. . , , 

•""it conceals itself under trees, to surprise small birds, and isawa 
to attrit^Sy a^culiar kind of whisSing." ^ This, by a mwajfeg 
S:Sg^^rh^^^en called a song, in tSfi description of Seha!s 
lyfjiPfi^inn. La Cep. 4L 
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«nd goftIS) to crash their bones, and then swallows tkem 
Vhole, as oonunon serpents absorb a toad.* It has been 
Men to ojercomey kill, and devour tigers in this way, though 
not till aifler a desperate struggle.t The dangerous rattle* 
eaakes are too well known to you to be described in this 
l^er ; but their pleasing sensibilities ought to be noticed ^ 
and also the fact, thai they do not willingly injure mankind.! 
^or will my space admit of any detail as to the genus of 
snakes, nor of the remaining classes. The facts which havo 
been selected will serve to give you a sufficient general idea 
of this order of those diversified animated beings, which 
have been appointed to inhabit our highly variegated earth. 
In Cgyp^ ^^^ Africa, serpent flesh has been made an arti- 
de of human food;l) and modem as well as ancient nations 
have made them objects of religious veneration.lT 

^ La Cep. 193, 5. Fof the most pan it exceeds 20 feet in length. In 
Congo, th^ are 25 ; in the Molucca klands, and in the Great Amazon 
river, from that size to 30 feet. 196, 7. . . Tbe Mexicans worshipped it. 
208. ... It is also venerated in Mozambique and Japan. 205. ... It has 
cnuhed and swallowed wild he goats, stags and buflfaloea. 213, 214. 
■ t An account of a struggle of this kind in India, was published in 
nveralperkMiicalB, in a letter from a person who saw it and the tiger's 
ftte. The hoa, as with others,' ssnearea his victim orer with a slime, to 
fiu:ilitate the deglutition. One is affirmed to have thus swallowed a 
Bufialo. Bingl. 207. 

t "Mr. St. John once saw a tamed rattlesnake as gentle<as a reptile 
eouldhe. It went to the water, and swam, whenever it pleased: and 
when the bojrs to whom it belonged, called it back, their summons was 
readily obeyed. They often stroked it with a soft brush ; and the frie« 
tion seemed te cause the most pleasing sensations i for it would turn on 
Us back to enjoy it, as a cat does before a fire." Bingley, Animal Biog. 
V. 3, p. 203. Its faiigs bad been extracted. 

§ " If not provoked, these animals are perfectly inoffensive to mankind, 
being so much alarmed at the sight of man, as always, if possible, to 
svoiii them, and never themselves commencing an attack." Bingl. 203. 
C^ertiy remarks that they are never aggressoTB, except in what they 
prey upoa They have no inclination to bite, unless disturbed, and then 
give notice by shaking their rattles. Nat. Hist. Car. 

B Dr. Th. Shaw says of Egypt. " I was informed that more than 40i)00 
persons in Cairo and in the neignbourhood, live upon no other food than 
lizards and serpents. This singulariy entitles tliern to attend on the 
embroidered hanging of black silk, made every year for the Kaaba of 
Mecca." Trav. Barb. p. 412. . . . Lopez mentions that the negroes of 
Congo apd Angola feast on the boa, "as they prefer its flesh even to 
poultry." Hist. Gen. Voy. 173, 249. . . . Carli mentions the same fact: 
** They feast upon its flesh, rejecting only the skin, tail, head and entrails.^ 
La Cep. 221. . . . Captain Stedmans mentions that the negroes wished 
to eat tiie boa he shot at, declaring its flesh to be exceedingly good fod 
wholesome. 

V The Gentoo Indians revere the fatal cobra di capello, as the Mexicam 
deified the boa. " They distinguished it by a name signifying emperoK. 
AU its motions wen watched with great attention; and its long and 
viotent hlsMBfi wage hpard with uniTWl ccmla m stici a , fiamapnbUc 
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The terpent tribes With which ire have becoMe aeqiUBfl^ 
ed, are those which appear on land; whether the ooeatt 
contains any deasea of this order or beinss, is not yel 
admitted by modem naturalists. Pontoppicnin, two cen* 
turies ago, described a formidable creature of this kind in 
the northern seas; but no late navigators haTing met with 
such a one, his account has ISedlen into discredit thoogh the 
American and other mariners have reported similar animals 
to have appeared occasionally on their coasts.* 

calamity was expected to follow these warnings." Wood's Zoog. S, p 
88. Mr. Bryant has collected many notices or the serpent worship in 
antiquity, in his Analysis of Ancient Mythology. 

* Seyerai accounts haying appeared, at yanous timei^ caocenungm 
lane sba seiipbnt seen in difierent seas, k may not be right to onit 
entirely to notice them. Thev are not ef that kiad which authorize tha 
judgment to rest its scientific belief upon them, bot they seem too many, 
aad too unconnected with each other, to be wholly passed by. Future 
Acts must be waited for, before we can oonclusiyely admit tiist such ait 
animal exists ; but it may pot be unuseful to notice a few of the roorem* 
cent periodical statemeala : .... On 26 Jane 1827, about 4B miles fnan 
Owe Ann (MaasaehoBStCs Bay) one was said to be aeen 1^ Capl«D 
White, of the Baptf about 60 feet kmg, with 3 fltia on Its back. It eame 
within 26 feet. GUem Oacette. .... Piva witnesses depooe d that on* 
eppsarsd off Norway, on 24 August 1827, of a dark ooloiir. Its head ami 
about tw^ye feet were oat of water. It swam away in seyerai bends^ 
which had intervals of 40 feet From these it was calcsulated that the 
Whole animal was above 400 feet, and as thick as a booiiead. On the 
96th Aunst, it was seen 260 fethom« off. On Bepiember 9d again at Mew 
Handspike. On 5th, off Lysagen. Christian Lett. New Timss, 18 Sepu 
1887. This is tha most axtrayagaiit account of any recent onse^ aad re- 
minds us of Pontoppidan's wonders. .... IX>n Lopes, Ga^piain of s 
Havana steamer, reported to the Captain General of that place, that, 
on 3 Jan. 1830, at 4 miles from the coast, he saw the upper jaw of a gieat 
IMi rise about 16 feet above the surface of ths wstsr, with others ot 
various siaes playing about it. About 60. feet from its mouth was a gnat 
fin or wing 9 leet high : its tail remained under water. -It suddenly sani^ 
but rose, ten minutes after, fenher north. It was larger than a wfaal^ 

and of a difierant aise. Charlstown Courier In February 183a n 

sea serpent was seen off the Ue .of Lewis^ ^the Hebrides, for a fertniriit^ 
■KNTtins in the arm of the sea called the B^9ad Bay. It tras fiomeO to 
80 feet long, of a white cdoor, with« mane. Inyerneas Coarior, Maielt 
1830. .... Captain Hancock described one, as seen by him in April 
1830^ off Sl Att^uetioe's Bar, near Florida. His lei«th from 20 to 25 
feet; his jaws wide enough to receive a small barrel with 4 rows of 
teeth; his head like an alligator's ; hU fins 4 to 6 feet loiv, like a seaFs^ 
and of the siae of a common door ; the tip of his tail sharp, Tike a harpoon. 
Lsaping forward to catch a porpoise, he sprang 5 or 6 feet oat of the 

irater. Savannah Georgian, Ap. 23 the New- York Gatttto of 3 

flegt. 1831, stated, that asea serpent waaseen, the second thne this sun. 
mar, off Boar's Head, Hampton Beach, on the preceding Saturday, and 
was carsfully observed by several penons for fifteen minutes. . . Such 
an, some of the latest aooounts, which ssem to relate to diflhiont anfanaia 
of die serpent form; but the descnbera and the deseriptioaa an not such 
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LETTER XVIL 

On (heformahon of insects — Their elasaea and importanetr-^Theip 
metamorphoses— Their actions and htAits — T^hetr senses^ guatt^ 
ties, mind, andfeeUngs. 

t ■ ' 
The iksbcts and worms were the "creeping diings 
which were ordered to iq[>pear among the creations o 
the sixth day. As they Jiave recently become objects o 
Bnuch attention, and ha^e been described in th«ir most 
strikihg characteristics, with great knowle^e and discrimi- 
nation, by Tery able Batorsdists, our countrymen and con- 
temporaries, it will fulfil my purpose of laym^ before ydu 
ft general map of oreated nature, if I select only a few facts 
and observations which will brin^ some of Uieir most re- 
markable properties and peeuiicurities under your consider- 
aiion. 

The insect race are, in number, by far the most consider* 
able portion of animated beings; and whoever duly studies 
titeir habits, economy, and uses, ** will acknowledge that 
they have been created with design ;. and will not doubt but 
^b& design was benevolent"*" 

The triple metamor{^osis or transformation which most 
of them undergo, has been said to be effected by casting off 
liie. different coats or coverings in which the perfect insect is 
inclosed ; but it may be more near the unknown truth to say, 
that the perfect insect is forming or developing in the first or 
caterpillar state, and is completed in its second or chry- 
salis condition, from which it emerges into a.new and mors 
active existence, which is its last and reproducing form.t 

* ^mouelle's Entxjmologist's Ck>rapanion, p. 17. *' AH genuine insect* 
have six lees; a head distinct from their body, furnished with two an- 
tennsB ; and pores for respiration, conducting to trachea, arranged ahmg 
their sides. They are all produced from eggs. Some uiadeigo ao raet»> 
morphoeis ; others but a partial change j whilst the remainder psm 
through three staces of existence, after th^xr egg state." Hk 21. 

t "The egg is first excluded by the female, and contains the insect in 
Hb smallest state. From the egg is produced the larva, grub, or ctAvt* 
pillar, of a moist, soA substance, without wings, slow in motion ; ofleir 
with numerous feet ; sometimes with none ; sterile ; and very voraciouifr 
of its proper food. From this state it passes into that of the pupa chry- 
salis, or nymph ; which is drier-and harder than the last confined in a- 
narrow compass; naked, or inclosed in a web; .oflen without a mouth; 
sad sometizues with, sometimes without feet. Escaping fimn thi* lu^ 

£ e 
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Linnaeus arranged them into Beven orders; and these 
into many genera ; which were again subdivided into a large 
multiplicity^ of species.* The real quantity of these we 
may conceive, when we find that three thousand of them 
are to be found in Great Britain alone. The multitude must 
therefore be very great, which are existing elsewhere.t It Is 
not necessary to say that they are the favourite productions 
of the Creator, because each of his kingdoms claim and 
deserve the same idea : all his works on earth have bee 
favourite operations with him ; though mostof all, our muc 
honoured and most favoured race. The flower and \h 
fish have been as finely imagined and as elaborately exe- 
cuted as the richest butterfly and the most brilliant beetle. 
But we may admit, that He has combined and displayed in 
the insect world the beautiful and the graceful, the inter- 
esting and the alluring, the curious and Uie singular. They 
deserve our notice, and compel our admiration, not only for 
their' sprightliness, forms, and colours, but also for (what 
most impresses my mind) exhibiting to us another investi- 
ture and display of the living, and sentient, and thinking 
principle ; and this, in full activity and power within figures 
and limbs so small, as to compel our wonder at the nature 
of. that intellectual mystery and miracle to which space is 
indifierent, and which is equally efficient and astonishing 
in the smallest as in the greatest body — in the wiiifed fly, 
that is but a speck, as much as in the eslephant, the ooa, or 
the eagle.t The mental principle is shown by the insect 

confinement, it becomes the perfect, active insect, furnished with an- 
tenne." Turt LinnaBUs, v. 2, p. 4. 

* Then ordeFB, in his own last edition of his Systema, were, Cohiop* 
tera; Hemootera; Lepidoptera; Neuroptera; Hjmenoptera : I)ip(era ; 

Aptera. T. Linn. 4 Fabricius endeavoured lo supersede this system 

by a different one, in thirteen classes ; but it has not been found so useful 
■a die-Linnean. 

t " These, in Britain, are probably not one-half of the European inset^ 
while we know that every other quarter of the globe is still ttiore proUff 
in species wholly different Every kind of plant probably affords nutri- 
ment on the average, to three or four species of insects. Hence there can 
be little doubt that the insect is vastly more populous than the vegetable 
world." Sam. p. 46. . . . .This estimation is moderate; but MrTKirby 
states the British insects to be 10,000 ; and that the number in the whole 

globe may amount to 400,000 species, v. 4, p. 477. But these vast calcu- 
itions are too vague to be relied on. 

• t A yellow insect is now running before me, not bigger thwi a dot, but 
as rapid, for him, as a d<^ in Aill speed He runs straight forward over 
my paper, and turns toward the inky letters. What are dry, he runs 
•ver; what he finds wet, he a i» at, and goes round them; heruQSOver 
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world to be quite independent of magnitude or matter; of 
general form, yid of any particular organization. It ia 
energetic, elective, and manifest in all. It is equally asso- 
ciable with every combination of material element ; although 
it never appears but in assigned, regular, transmitted, and 
Specific configurations. It is every where in diversified, but 
in special organizations, reproducible only from themselved. 
Insects, notwithstanding their multifarious nature, demon- 
strate this truth as clearly as the ' plant or the quadruped. 
No insect produces any other species than its own; but 
each class steadily continues its descending perpetuity. 
Yet still their external c^ppearances are so curious and 
pleasing^, as to deserve our attention ; and often our warm- 
est admiration.'^ 

The metamorphoses of insects are their most character- 
izing peculiarity. In these we certainly behold three distinct 
animals, as dissimilar from each other, in some genera, as 
the bird is.fromthe serpent and the shell-fish ; and yet united 
into one and the same living Uo.ing, by the personal identi^ 
of their principle of life. This only continues permanent 
and abiding through their triple change of material foiti. 
The bodily substance undergoes the most striking muta- 
tions ; but the existing and- feeling self remains unceasing 
and unaltered through all. The same animal crawb in |ta 
caterpillar shape; rests or sleeps in its torpid chrysalis; 
and springs from earth into air, with its new wings, its pro- 
boscis, and its antennae, in its butterfly or moth configura- 

the white space in a direct line for some time, either obliquely, straight, 
or in a horizontal one. When I put the feather of my pen in its way, it 
stops, and remains for some time motionless, till, finding no further alann, 
it resumes its activity. It certainly paused by its own choice and will. 
It exerted an act of judgment as it came to the iulc ; it deemed, or felt that 

o be unsuitable, and rapeatedly turned from it ; yet it discerned when it 

was dry, and then ran over what became so. In the space of a small dot, 

printer's full stop, it had moveable le^s and their muscles, and displayed 

II the activity, power, and thought oi a larger animal. 

* We 'may coincide with Mr. Kirby and Mr. Spence, that to these 
" valued miniatures" natuce^ that i& its author, "has given the most 
Jelicate touch and highest nniah of her pencil. Numbers are armed 
with a glittering mail, lilte burnished gold, the genera eumblpus; in 
others, is the dazzling radiance of polished gema Some are decked with 
what loolca like liquid drops or plates of gold and silver, dome exhibit a 
rude exterior, like stones in tneir native state, the genus trox ; while 
others represent their shining stioe from the tool of the polisher. Some 
vie with flowers in the delicacy and variety of their colours ; others in 
tlie texture of their wings ; and others in the rich cottony down that 
clothes them." Kirby and Spence Entom. v. I, p. 8i 
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Uon. What a stapendous wonder this magical transform- 
ation would be to us, if it were not so familiar * There is 
no reason to doubt that all the parts of the butterfly are in 
tiie caterpillar; as those of the human being are in the oval 
embryo. The material mechanism, the specific organiza- 
tion, is all ready and arranged ; tliough not at first discerni- 
Jble, from its invisible minuteness.t Gradually, this hidden 
form increases into an object of sight ; every limb and 
function enlarging in just and progressive proportion ; until 
the complete figure, so exactly beforehand conceiveid, as- 
signed, and provided, grows into its last perfection, and 
emerges like a new creation, into its aerial and beautiful 
vivacity .t 

It seems like a resurrection from the tomb into a fresh 
UfCj with celestial destinations. It is so analagous to that 
which the human toirit is appointed to undergo, that the 
intellect cannot well avoid viewing the insect transforma- 
tion as the emblem, the token^ the natural herald and pro- 
mise of our own. The ancients, without our Christian 
Revelation, thought so; for, one of their most pleasing 
ilHaginations, yet visible on some of their gravestones 
which we dig up, is that of a but^terfly over the name or 
the inscription which they record. They place the insect 
there as the representation of their Psyche— of Uie anir 

* "That butterfly, at its first exclusion from the egg, and for aome 
months of ita existence afterwards, was a worm-like caterpillar, crawling 
upon sixteen short legs, ereedily devouring leaves with two jawa^ and 
aaeing.by means of twelve eyes^ so minute, as to be nearly Imperceptible 
without the aid of a microscope. You now view It furnished with wingi^ 
capable of rapid and extensive flights. Of its sixteen feet, ten have dis- 

Speared; and the remaining six are in moirt respects wholly unlilce 
jes to which they have succeeded. Its jaws have vanished and an 
rralaoed by a curled^up proboscisysuited only for sipping litjuid sweeta 
The form of its head is entirely changed ; two long horns project from m 
upper surface ; luid instead of twelve invisible eyes, you behold two very 
luge (Mies, and eompoeedof at least 20,000 convex tenses, each Bup> 
pooed to be a distinct and effective eye." Kirby, 6p. p. 61. 

t " A caterpillar is not a simple, but a compmmd animal, containing 
within itself the germ of the future butterfly." lb. 71. 

t " In the internal conformatibn, you witness changes even more bx- 
tniordinaiy. In the former, you would find some thousands of mustlea, 
which in the latter are replaJced by others of a form and structure entirely 
dUferent. Nearly the whole body of the caterpillar is occupied by a ca^ 
fMcious stomach. This has become converted in the butterfly into an 
almost imperceptible thread-like viscous, and the abdomen is now fiUed by 
IMD large packBts of eggs or other oigani^ not visible in their first state." 
KIrby ana 8p. 02. 
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mating and sunriTing bouI ; ^s the intimation that it will 
r»-appear in a new form and region of being.* It is thus 
analogous to the word "resurgam" on our hatchments. 
It beautifully and picturescjuely declares, " Non omnis mo* 
riar — ^I shall not wholly die ; but I hope yet to rise again." 
The allusion and the applicability are so striking, that I 
cannot but believe that one of the great purposes of the 
Deitj in creating his insect kingdom was to excite this 
lenument in the human heart ; and to raise by it the con- 
templative mind to look forward to a possible revival from 
the tomb, as the butterfly from its sepulchral chrysalis.t 
Like the insect, the human personality has three states, 
and changes, and forms of being, but continues indestruc- 
tible through all. It emerges from its ovum into the figure 
and life of the present fleshy body ; it rests in its earthly 
erave, unextinguished, though visible to mortal eye no 
kmger; and it will emerge from that at the appointed time 
into its ethereal nature and immortalized capacities; al- 
ways the same self in each transmutation ; never dying 
or dissolving with its material investment ; but surviving, 
to bloom in everlasting youth amid tlie most exquisite feli- 
city — the spiritualized butterfly, with angel wings perhaps, 
and an imperishable vitality .$ 

The fly passes through such changes to its winged 
state.! So does the knat, that annoys us, Uiough always 
peculiarly alert in its own happiness.il The beetle likfr- 
wise.ir And such a transformation the little ma^sot, thai 
we meet with in the nuts we open, undergoes if undis- 

* It is abo on some of their sfems, with the same metaphorical alh2si()n. 

t This " intermediate state is not lesb singular. Afier casting its sinn, 
to its very jaws, several times^ and attaining its full growtli, the cater« 
piDar attached itself to a leaf b^ a silken girth. Its body is greatly c(»i« 
tracted; its skin once more split asunder, disclosing an oviform mass 
without exterior mouth, eyes or limbs, and exhibiting no other symptom 
of life, than a slight motion when touched. In this death-like torpor, and 
without tasting food, the insect exists for several months." K. sp. 62. 

X The Italian poet quoted by Mr. Kirby, expresses the same impram 
skm: — 

noi siam vermi, 

Nati a formar I'angelica forfallal 

•§ *'Thl8 was the otlier day but a disgusting grub, without wings^ legi^ 
^ eyra." K. Sp. 63. ^ 

i The gnat " was, a few hours ago, the inhabitant of a stagnant poo^ 
more in «iape like a fish than an insect, breathing through its tail" lb. 

t The beetle passes her fUst period as a grub, under the surlaoe of tbs 
stith. Ok G^ o 
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tarbed.* Tkese suocessive states of insects, after the eg^ 
are usually called the lanra, the pupa, and the imago. 
Most, in the second, the pijym or chrysalis stage, nerer eat; 
but fleveral species continue to move and feed.t 

On the direct and indirect benefits derived by mankind 
from insects, and on the injuries which occasionally arise 
from them, you will find a copious statement in the vajua- 
Ue work of Mr. Kirby and Mr. Spence.t Their chapter 
on the food which these little animals seek and draw from 
botli the vegetable and animal kingdoms, will also inform 
and interest you.S For ample details on their several 
states, and on their external and internal anatomy, I would 
also refer you to the facts and observations which they 
have collected and suggested. II Much important and cun^ 
ous inCormation is contained in their section on the f eogrsr 
phical distribution of insects~«the stations and haunts, 
seasons, times of action and repose.1T No brief view wmdd 
do justice to these topics; nor to that which dis{days, above 
aU others, the nature and' activity of the insect mind — i 
mean the formations of their peculiar habitations.** Oo 
diis gratifying theme, Mr. Rennie's elaborate inquiries and 
minute descriptions will be also found peculiarly interest- 
ing^t Indeed, all his publications on insects, in the Library 
ttTEntertaining Knowledge, present to us a well selected 
compendium of the latest and most authenticated informa- 
tion, with many judicious and original remarks on this 
hiUierto too nmch neglected department of animal nature^ 

* " This flhapeleaa maggot, having gnawed itself an opening, entered 
tbe earth and passed there a few months in a- state of inaction, would 
at length emerge into an elegant beetle, with a slender and long ebonj 
beak, six feet, two wing& and two wing-cases ornamented with yellow 
bsnids.'* K.SPL64. 

t As the tribe of locusts, cock*roaches, bugs. Riders, dec K. Bpi 68. 

I See Uusrs 9 aod 10^ toL 1, p. 299 and 249; and the four Utters, m 
1— 4M& 

$ Letter 12. p. 382. 

I On the egg state, v. 3, p. 62 : on the larva, p. 105; on the pupa, pt 
238 : on the imago, p. 291 ; on the external anatomy, p. 348—720 ; and 
on the internal anatomy, v. 4, p. 1 — 196. 

1 Letter 49. v. 4, p. 474. 

•• Letters 14 & 15. vol. I, p. 434—517. 

tt These are comprised in one volume, in two parts, on iraect urchU 
tecture; containing, m a moderate compass, the most complete collection 
of facta, illustrated by useful plates, on tliis branch of inaect history, that 
1 have met with. 

tt His volume on insect transformations, contains five chapters on the 
i ; five on the larvee : three on the pupeB{ and four on the perfect 
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Other adoitifie me& are also now dueidatin^ H, both at 
home and abroad. The British intellect is cultivating^ nso- 
fill knowledge in cTery field trf human inquiry.* 

The actions and habits of the insect worla display the 
flame kind of animal mind and feeling which the birds and 

Suadrupeds exhibit. If there be a difference, it is not to 
le disadvantage of the insects ; for the ants, and bees, 
and wasps, and especially the smallest of diese, the ants, 
o things, and exercise sensibilities, and combine for pur* 
oses, and achieve ends, that bring them nearer to man- 
ind than any other class of animated nature. As muck 
maternal care in depositing their eggs as fishes and ovipar- 
ous quadrupeds exert, many insects show. The wmte 
butterfly roves till she finds the proper cabbage plant, is 
which she may lay her burthen most fitly for its welfarct 
The dragon-fly seeks tlie water, as the most proper ^or her 
brood ',t and the gad-fly so places her eggs, which are to 
be nourished in the entrails of animals, as to be on the 

insects, their motions, locomocions and rests. His ** Insect Miscellanies" 
treat on tlieir senses, food, social and domestic habits, pairing, mignk 
tioDS, government and wars, and ou their jneservation and systematic 
arrangement, all rich in well chosen circumstances, intelligiUy Daxtatad, 
with copious extdanatory plates. 

* I see with pleasure som^ new works advertised in Engtaoid, on this 

department of nature. In France, the " Iconographie et Histoire N»> 

turelle des Coleopteres d^Europe," by Le Comte Dejean and M. J. iL 

Boisduval, now publishing in parts, promises to be one of the most oooh 

plete works on this class of the insect wwkL The study of this mmistnrB 

•order of beings requires great patience and persevering attention ; but ths 

pursuit of every branch of knowledge repays the trouble, b^ the inentiA 

gratification which always accompanies it. Thirty thousand bees Wen 

ejeamined before Huberts work on them was completBd; but the labour 

was an enjovment. So is every employment of the mind, in what ha 

likes, to the humblest artisan ; and mind is exercised in every diing that 

e fabricates welL The skilful mechanic exerts his intellect as much as 

he philosopher. Their subjects vary, but the process of thought is simU 

ar. The operative is sometimes as imaginative as the jpoet. Intellect 

and industry are never incompatible. There is more wisdom, and will 

be more benefit, in combining them, than scholars like to believe, or than 

the common world imagine. Life has time enough for both, and its hap^ 

piness will be increased by the union. 

t Eirby and Sp. 1, 339. " Her own food has been honey drawn from 
the nectary of a flower ; but, as if aware that this food would be poiaoa 
to her young, she is in search of some plant o( the cabbage tribe. Sim 
recognises the desired plant the moment she approaches it. and upon this 
she places her precious burthen, yet not without the further precautiaa 
of ascertaining that U is not jpceoccv^ied by the ^gs of Mne^ther tat* 
terfly." lb. 340. 

} lb. 34a 
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Spot from which their tongue will absorb them and conrejr 
them into its stomach.* The earwig, like the fowl, siti 
and hatches its young ; a remarkable analogy of maternal 
instinct.t The field bug seems also to vindicate the feel- 
ings of a mother jt and one species of spiders give* mani^ 
festations of a resembling care.§ 

That the mason wasp, when she deposits her eggs, 
should also seek and place in the same hole enough grubs to 
be the food of her young ones when they leave their oval 

• " She places her eggs on those parts of the skin only^hidi the hon 
fci able to reach with his tongue ; nay, she confines them almost excla- 
Bi?ely to the knee or shoulder, which he is sure to lick !" Kvrb. 341. 
The larva is vivified from the egg within him, and having ceased feed- 
ine, are passed from his body. Mr. Clark thinks that the good which 
our cattle derive from them -.is, that they act as useful stimuli or blistenu 

t " She absolutely irfts upon her egers. as if to hatch theni, and guards 
them with the greatest care." Frisch first noticed this. DeGeer having 
found an earwie thus occupied, scattered the eggs in all directions; she 
soon collected "them one by one into a heap, and assiduously sat upon 
them as before. When bom, they " creep, like a brood of chickens under 
the mother»8 belly, who will often, as De Geer found, sit over them in 
this posture for some hotirs." Kirb. 352. De Geer, v. 3, p. 54a 

J The cy mex griscus. It inhabits the birch tree. " The family of this 
field bug consists of thirty w forty young ones, which she conducts as a 
hen does her chickens. She never leaves them: and as soon as she 
begins to move, all the little ones closely follow, and, whenever she stops, 
assemble in a cluster round her. De Geer having cut a branch of birdi, 
with one of these femilies, the mother showed every symptom of unear 
ainess: instead of immediate flight, she never stirred from her youn§^ 
but kept beating her wings incessantly with a very rapid motion, evi- 
dently for the pur^iM of protecting them from danger." Kirb. 359. 

De Geer, ▼. JJ, p. ^. ^ , . , u _i.i 

* The aranea aaecata, common under clods of earth, « has a wntto 
silken bag attached to the end of her body, in which she has deposftetjl 
her eggs. " No miser ching to his treasure with more solicitude than the 
spider to her bag. She carries it with her every where. If you depn va 
her of it, she makes the meet strenuous efforts for ite recovery, if yoa 
restore it, her actions demonstrate her joy. She seizes it, and, with Uie 
utmost agility, runs off with it to a place of security. Bonnet, to put h« 
affection to the test, threw her into the hole of a large ant-iioi^ in the 
■and. He seized her bag; shefltruggled till it loosened from her toil; 
she then regained it with her jaws, but his superior strength pulled it 
into his sand, and she chose to be dragged in with it, rather than to for- 
aidce It Bonnet forc-ed her from it, but she would not leave the spot, 

though repeatedly pulled away When the proper time oomes^ 

she makes an opening in the bag for the young to come forth ; thiey run 
in clusters upon her back and legs. She carries them about with her, 

and feeds them till able to help themselves." Kirby, 361 Bonnet^ 2. 

p^ 4S5. .. . De Geer, 7. p. 194 Many other species of the Sfinie tnbo 

•bow a similar sttachiuejoj; JL362. 
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«he2l,* announces parental foresight and provision which 
no fish or OTiparous animal has been found to equal. But 
that another kind of the same wasp should not only add this 
supply, but also dbout the time when the new brood would 
be m life, and have consumed it, should open their cell, and 
{int into it another grub for their nutrition, and should 
repeat this till they are fit to find their own provender ;t and 
that others should, in the like manner, provide a succession 
of flies for theur offspring while unable to help th»nselves;t 
are circumstances which compel us to admit that insects 
liaye maternal mstincts as completely as the hen, the cat, 
the lioness, or the bear. Beetles evince also parental care 
for the sustenance of their emerging brood, and exert great 
labour to provide it.§ But the ants,ll the wasps,ir and the 
bees,** in different modes, yet with equal clearness, esta- 
blish their claim also to the possession of these interesting 
sensibilities. Here also diminutiveness makes no dis- 
parity. The mother is as complete in the pettiest as in 
the largest — in the ant as in the whale. 

Thus, insect mind and sensitivity appear, from the 
similitude of these phenomena, to be but Uie commcxi 
animal mind and sensitivity in an insect form of body; 
in miniature configurations of material particles, pecaliarly 
and variously arranged. 

Insects have the senses of other animals, though varying 
in their modifications and acuteness.tt Their hearing has 

* "It places along "with its e^gs about twelve little green grubL with* 
out feet, if small ; but only eight or nine, when larger.'' Kirb. 347. 

t Kirb. 357. . . Bonnet, 9. p. 398. So the ammophila vulgaris of 
Rolander. ^ 

t As the yellowie^ wasp of Pennsylvania, described by Bartram ia 
Phil. Trana 53. p. 37; and duhamel sphiz, mentioned in Reaum. VOL'S, 
p. 269. 

f M. Gleditech, in 1752, had placed a dead mole on a garden bed, and 
on the third morning after missed it. Digging below, he found it three 
inches under the surface, and four beetles (necrophorua veephillo) under 
iL These had dragged it down as food for their young, for, three .davs 
afterwards, he found it swarming with their larvee. To be sure of the 
feet, he pat four btoties in a glass vessel half filled with earth, and oa 
this two dead frogs. In twelve hours they buried one, and the o(her by 
the third day.- So a dead linnet and other animals. In 60 daya^ the four 
beetles interred 4 fr^s, 3 small birds, 2 fishes, 1 mde, and 2 grasshop- 
pers, manifestly f(X their young, as one mole would have served thenv 
wives a long time. Kiib. 351—3. . . Gleditsch, Phya. BoL 3. p. 200—27. 

I On these, see Ki Ay, 364—7. 

ir Kirtiy, 372. 

•• lb. 375. 

<t ^ That they can see, touch, taste and cnneS, no one denle& Linosiii 
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been questioned; but it seems certain that some, at least, 
{>ossess this faculty.* A nervous system, analogous in 
hiatter and offices to the same substance wherever it exists, 
but in several respects differently orgfanized and distri- 
buted, has been traced in their bodies.t The exact uses 
of their antennae have not yet been satisfactorily or fiiUy 
ascertained.^ One of their most extraordinary properties 
is that which some species display, of producing or extri- 
cating tight within their own bodies, from their functional 
actions. The glow-worm is a familiar instance of this. 
The brilliance it emits appears to have the usual qualities 
of common light, even to the effect of heat§ Sueh pheno- 
mena cannot be a creation of the luminous fluid; and 
therefore niust be an emission of it, by decombining it 
from some of its combinations. This fact is a confirma- 



Itnd Bonnet thought them deprived of hearing; but numerous 
lions -atove the contrary. 

* *' Upon my malcing a slight but distinct noise, the antenne of an 
toion started. I repeated the noise several times^ and inFariablj with 
the same effect So an harpalua. Flies move aU their l^gs at brisk and 
distinct sounds; and spiders will then quit their pcey, and retreat to 
their hiding plitces." Killjy. 230. . . . Brunelli Icept several males of 
the grasshopper, actida Viridissima, in a closet, which were Very merry, 
but a rap at the door would stop tt>em instantly. By praaice, he learned 
to imitate their chirping : when he did this at the door, ar first a few 
would answer him in a Tow note ; and then, the whole party would sii)g 
Vrith al] their might. lb. Lehman's de Sens. £xt. 22. 

t "The nervous system of insocta consists of the brain, the spinal 
inarrow, and its ganglions and the nervea" Kirb. 7. . . . Linnnus denied 
the brain ; but there is a part which Virey thinlcs to be analogous to it, 
and Cuvier and Lamarck so name iu lb. 8. . . . "The nerves of inaectfl^ 
as of other animals, are white fibiments running from the brain." In one 
caterpillar, Lyonnet counted 92 nerves; whereas in the human body, 
anatomists reckon only 78. Kirb. j. 4. p. 14 Lyonnet, p. 192. 

t Mr. Kirby thinks their primary function to be analogous to hear- 
ing,— as a secondary, to explore by touch ; which all admit; but not of 
SmeU, which is a subject or much controversy. 239—256. 

f Each sex is lummous, but the female most briUiwt, and larger, and 
has no Wings. They always become much more lucid when in motion, 
and can withdraw the light when they please. Very little is seen when 
Ihey art at rest. Mr. Temple, who studied them, never saw a glow- 
worm exhibit its lustre at all, without some sensible motion either m its 
bodv or legs. When the light was most brilliant, he fancied that it 
emitted a sensible heat. When a glow-worm is put into a phial, and 
that is immersed in water, a very beautiful irradiation takes place. If 
the insect be crushed, and the hands or face be rubbed with it, they con- 
tract a luminous appearance, like that produced by phosphorus. It 
arises in the insect from two points on each of the two last rings of the 
abdomen. They are chiefly to be seen in the month of June. BiMl. 
V. 4. 33. . . Latreille, Hist. Nat des Inaectok 
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tion of our previous intimations, that light enters into the 
composition of materisd things ; remains there, like heat, 
in a latent state ; and is extricable from them by appro- 
priate agencies. In this case, the animal will or action 
kas the power of decomposing it.* 

Insects, as to their habits and occupations, are diTisible 
into two classes — those which lead a separate individual life, 
without any particular associations with each other; and 
those whicn are born and live wholly in regular societieai, 
The latter display the most striking features of intellectual 
powers; but the most inconsiderable and secluded evince con- 
tinual indications, that no one is without its share of that 
degree and kind of mind which all animated nature is found 
to possess. t Yery few have been much studied; and it 
requires such a long, and persevering, and patient attention, 
to perceive and to understand their habits, and their meaning 
and ends in what they do, and to trace from these their ideas 
or feelinj^, that the intellectual principle of the insect world 
is very little understood. If it were more accurately known, 
it would perhaps be found to be only one branch of the same 
general mind which all animals possess. I am strongly 
inclined to believe that all animal mind is in its essenuai 
principles alike in every one, but varied in its external 
mdications by the peculiarities of its bodily frame, 

That insects have spontaneous self-motion and fVee 
agency we continually see. They fly about as they please. 
They are not in a mechanical body, like a wooden or 

- * "Dr. Todd has made oome curious observationi on the luminoua 
power of the lampyrides. His inferences are, — 

" Their emission of light is purelj a vital action. It shows a new 

|)Ower of animal life — ^the power of separating light from its combina^ 

tions with matter. This resembles the phenomena of animal heat, 

Animal light is an action of organic life. The male slow-worm seems 

oid of it ; but the least irritation causes the instantaneous appearance of 

t Even the ova of these insects emit a form of light. Their pawer of 

hlning depends much on their vigour. It is confined to certain parts of 

heir body. It resides in a peculiar adhesive matter like animal gluten, 

dhering to the abdominal rings. It is not extinguished in vacua^ nor 

under mercury, water, or oil." Joum. Sci. No. 42. p, 1«4. 

t *' The history of insects that live in solitude, consists qf their genera* 
tlon, their peculiar habit^ the metamorphoses they undergo ; their man- 
ner of life, under each successive form ; the stratagems for the attacks of 
their enemies ; and the skill with which they construct their habitations, 
But that of insects which form nuraevoys societies^ offers new relatioqii 
which arise from common interest ; from the equality or superiority of 
rank, and from the part which each member supports In the socletr." 
Kirbr and 8p. v. 2. pL 90, 
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vnfi^nu* antomaton, made by human art, wbich haa^ ei»* 
tain number of springs that move its arm into as nnany 
(Seterminate moTements as these are provided ta occasion^ 
and no other. No fly comes in one straight undeviating^, 
or in one fixed circular line, compelled to move only in. that^ 
and so to return ; but we see that it can and does move in 
all directions, from its own spontaneous impulses, and in all 
degrees of quickness or slowness ; and comes and goes as 
it pleases. jSvery butterfly, gnat, or beetle, does the same 
No man has or exerts a more manifest, free, and self-ori 
ginatinff agency, ever diversified, changeal^e, and uncon 
strained, t^n all winged insects display, wherever we seo 
them. 

We equally see the full and free exercise of individual 
choice and wiU. Try with any walking insect; it will 
move, not as you choose, but as it likes. Check it in one 
pathj and, unless through fear it pauses, it will take another. 
It will not go in the course or to the point you wish, if left 
to itself, or without a positive compulsion. I have often 
tried and watched them, and have been satisfied, that as far 
as concerns themselves, and all constraining force withheld, 
they have as much free agency, spontaneous motion, and 
freedom of will, as I have ; and use these qualities as inde- 
pendently and with as much self-choice and determination 
as I do so. There is nothing like over-ruline, confininsp, 
and- automatical agency or compulsion about them. Their 
motions exhibit oontinual changes of will and self-choosing: 
action. 

They show me, that they have as dear and just a per- 
ception of external things as I have. The fly knows the 
treacle ; the wasp, the sugar; the bee, his hive and honey j 
the caterpillar, the herb he likes, as well as I do. If driven 
«way, they return to the thing they desire. The bee does 
not go to a leaf, instead of the flower ; nor to a stone, instead 
of a tree. They perceive what they want to be the thing 
they want or like, and they move towards it accordingly. 
In this conduct they judge as rightly about it as I should 
do, and act as congruously towardfs it. The more we 
study the actions of insects with reference to their nature 
and purposes, we shall find that they habitually act with as 
much proper jttdgment conceminsr them, as our mind' in 
their bodies would do. As far as I have observed and can 
anticipate, they act as I should act if I were in their frames, 
and had their wants and wishes^ and were under the saind 



ciiciMMtAnoes and flitaatioo. If wewer«ftiili,orbaw^iriMt 
could we do better than what they dol* The mtUinfea, ^ 
wasps and others reducing the wei^hl ov abape of their 
prey, to enable them to carry it, are inatanoes oif both M»- 
•ooing and judgmentt So ia that of the beetlea undct- 
mining the stake, to get at the toad, which it held above 
their reach.^ So is that of the humMebeea piefoing the 
side of the calyx, to get at the honey when they eamut 
reach the nectarium by going within it.§ No human pweeNl 
could exert more reasoning and affectionate foveeight lor the 
benefit of the child that was about to be bom, than *»iothfr 
■pecies of bee uniibrmLy displays.!! The earwif appean 
to hatch her eggs with the maternal aasiduity m the hen, 
and to allow no oppoaing interposition tofiruajtrale her inteik- 
tion.ir To aasist a fellow creature with the cooperation of 



* " I saw an ant one afternoon drawing out of her neat under a l 
^loL a small acraw with her iniNith. She came up backwards. When Ml 
ue level sround, she tumecl, and holdinST it in her mouth, puahed it t» 
lore her. When the short grass hindeved or stopped it, she tumed quicJC^ 
iDund, and went through the obstacle backward with it, till she had 90! 
through the difficulty, then turned round to go forward, as before. Wnea 
another bunch checked it, she turned again, and went backward thxoutfli 
tfie obfltmctioo. It was all done wkh correot and instaniaaeoas hu^ 
ment. 1 plucked some of the grass raMur their nest, and at least Uiii^ 
rushed out, running all about, as if^o see what had occurred, ox was 
causing the unusual concussion. Finding no further alarm, thej ti» 
mmed quietly to their home. 

t Dr. Dawson relates, that he saw a vrmp with a fly neerty as laBgaai 
himself. Having separated the tail and head from the bodv, it rose with 
this in its paws, but a breeze catching the fly's wing, turned them round. 
The wa^> then descended to the gravel, and cut ob with his mouth ths 
two obstructing winm and then flew off eaaUy with the bady^ iaoam 

jaia, y. 1, p. 963. 3d ed. Reaumur deseribea a rahiz euttuig mMUf 

the legs and riytra of a cockroach that waa too big kmt its hob. v. & n. 
283. Kirb. 2, p. 521. 

t To counteract the burying beetle's operatfoas, a dead toad was fixed 
on the top of a stick. It was found that, unaUe to reach the animal as 
It was placed, they dug below the stick, to make that fall down, and then 
buried Doth, m oider to secure the load. Gleditech fhya. Bot & p. 9901 
Kirby. v. 9, p. 522. 

I Huber mentions this fact in Linn. Tnas. t. 6. Kkb. fSSL 

I The "Adis WiUu^hbiella,'' first discovered tqr Dr. L. Kh^ and 
further elucidated by Mur. Willughby. ** The parent bee Hatwa long eatti 
in the wood of old willows, in the direction cf the grain of the wiooiL mi 
in these deposits her eggs. She envelopes each egg in pieces or reaa 
leaves, rolled up like a cartridgs, placing in it a quantity of food, aoA* 
cient to support the young animal while in the state of a maggot This 
seniains till it has undergone its transformation, and then comes out a 
fiiU-nown bee. PhiL Trans, v. 6, p. 908S. Thorns. Hist. R. floe. Sa 

V In the month of June, M. Geer fbuad, voder a amia a fanals saN 
yafc iflilWP Ii i i ri »f «ywr tt|iainj»n % . whi s fc ■ ww ii |s»hitear> 

Ff 
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oar laboar, when it is needed, is an act both of an observing 
and meaning mind, and of a benevolent feeling ; and sucS 
an operation is performed by thepillchafers.* It is a curious 
instance of the analogy which the creation has spread 
throueh all her races or animal being, as if to manifest that 
one Maker's mind and agency have fabricated all things, 
that some insects ap|)ear to have the faculty and habit of 
the nutritive rumination .t Their discernment of the beat 
place to be in for their transformation from their caterpillar 
state, and intentional motion on purpose to put themselves 
in it^ has all the semblance of perceiving and judging 
mind.t It is not resolvable into mere external impulse. It 
seems to arise from the animal's own will and determina- 
tion on its sensations and necessities.! 

£oung. They continued close to her, and often plabed themselves under 
er telly, as chickens do under a hen. At another time, about Apri^ 
be found a female earwig under some stones, placed over a heap of egfl& 
of which she toolc great care ; never forsalcing them. He placea thernin 
a box half filled with earth, and dispersed the e^;8 up and down in it ; 
but she soon carried them, in her jaws, one after another into one place^ 
and remained constantly on the heap without quitting it for a moment, as 
if sitting to hatch them. In the raidole of May the young ones appeared 
BingL Ann. Biog. v. 4, p. 42. ... . Earwigs are harmless to all things but 
fruits and vegetables, in their season. lb. 43. 

* They form a pellet of dung as a nest for their young, and roll then 
to the hole they have made fw uiem. They force the ball along with their 
hind feet Caiesby frequently saw them assisting each other, by two or 
-three joining to trundle the ball, which a single one could not manage. 
Oatesb. Carol. BingL 4, p. 11. 

t Gilbert White remarks of the mole cricket, "anatomists who have 
examined the intestines of these insects, say, that from the strnccnre, 
position, and number of their stomachs, there seems to be a good reason 
to suppose that this and the two f(Nrmer species (the field and house 
crickets) ruminate or chew the cudL like many qaadrupeds." Hist. 
Selb. 295. p. 

t " The sagacity of the white butterfly caterpillar deserves our admi- 
ntioik Having fed itself its due time, it then retires to places of security. 
I have seen great trains of them creeping up the walls and posts of the 
next houses; where, with the help of some cobweb-like filaments, they 
hang themselves to the ceilings aiM other commodious places, and then 
become aurelia. In this state and situation they hang secure from wet 
and cold tUl the spring and warmer months, when they are transformed 
Into butterflies." Deriiam, Phys. Th. p. 381. 

I ** Two things are observable in their sagacity in this matter : 

1. They are not driven by stress of weather to their retirement, but 
•eem as naturaUv to betake themselves to it, an other animals do, to rest 
and sleep ; for, before the appi-oach of cold weather, toward the end of 
•unmen we see some kinds of them flocking together in great numbeny 
Within doors, as swallows do a little before they leave us, as if they wera 
iQsking ready for their winter's resu 
' t. Brery wpttim ^ttaktu ItsHf to a propir connnieot leceplMto! 
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. Insects are admitted bv all to have the sense of sieht in 
a very perfect degree. Some at least show that they hear.* 
Their touch is also very nice. Their smelt is frequently 
manifested. As the^ eat, and select what they eat, they 
must have a discriminating taste. All have an orgaBr 
ization of nervous matter, similar to the nervous substance 
in quadrupeds and man. The same agencies of lighti 
sound, heat, cold, electricity and moisture, which act upon 
our senses and nervous system, act upon theirs. Henoe^ 
as from the same causes operating on the same materials) 
the same effects must follow, it seems to be a just inference^ 
not only that they have sensations from their organs and 
nerves of sense, as we have, but that those sensations must, 
as they proceed from them, and are felt in them, be like 
those which we experience. Caused by the same objects, 
and felt in the same nervous matter, we may infer that they 
see as we see, feel as we feel, and hear, when they do, as 
we hear. Our experience every moment verifies these 
conclusions. The ny is as quick of sight as oursdves, but 
moves far more nimbly. 

But perceptions are the accompaniment of sensations, and 
if insects have organs of sense like ours, and if similar 
sensations accrue from similar nerves and senses, we may 
reasonably expect that the same sensations will produce, in 
sentient beings, similar perceptions. They must do so, or 
else occasion false perceptions of them. But insects seem 
to act as correctly on their sensations, as we do on ours, of 
the same things. Nothing indicates in them false percep- 
tions of external objects. Ideas on all things spring from 
the perceptions of our sensations. Insects may therefore 
be presumed to have perceptions of their sensations anala- 
gous to our own ; and if so, their ideas from these must have 
an equal assimilation, unless there is any thing in the natura. 
of their mind to form ideas from their perceptions different 
from what we do from ours \ but we only form the true 

some under the waters, to the bottom of ponds ; some under the earth, 
below the frosts; some under timber and stone, lying on the ground; 
some into hollow trees, or under the bark, or in the wood ; some into 
wsrm and dry places, and some into dry alone." Dertiam, p. 381. 

* The death-watch, or Ptinus, is an instance of insect nearing. It 
makes its ticking noise by beating its head with great force against what 
it stood on. Derham kept two in a box for three weeks, ana found that 
by imitating their sound, which is done by beatins with the point of a 
pin, or the nail on a table, the insect would answer him, by repeating its 
pwn tlcl^ as often as he pleased. 
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IdleM df dnr peroeptions. Either these insects must haye 
the same ideas from their perceptions that we have from 
oars, or their mind must be of that erring nature as to form 
nlse, uxi therefore absinrd, ideas from the same sensations 
^the same ex^mal things. That insect mind should be 
created of this falsifying nature, would be destructive of 
tiKir well being, and is therefore improbable. All the use 
of sensatiMis and p«'ceptiy« faculties is to convey to the 
possessor exacft impressions of external things, and to leave 
en his memory just ideas of them, that he may act, think 
and feel rigiitly concerning them. But every insect has to ' 
do this for its own preservation and welfare, as far as its 
granted faeidties extend. Each class continually evidences 
Siseriminating perceptions in what interests their appointed 
comforts and nature, and distinguishes things apparently as 
we do. The tribes of bees see a flower as well as ourselves 
and go as direody to it, to examine or suck it, as we would 
do to smell or pluck it They hear their own buzz and 
ham as we hear. They smell the fragrance that pleases 
us. With a true perception, they distinguish the nectarium 
«f the (lower from its otner parts, and the sweet juice within 
k from the plant's common sap. The fly knows the sugar 
frmn the salt as well as we do. The flea as justly discrimi- 
nates blood fipom water. The wasp mistakes not a pebble 
for a peach. External similitudes sometimes misleaa them. 
but they soon ascertain the actusd unfitness. We see all 
kinds of insects in the habit of exploring and examining 
what attracts them, as if assiduous to gain right percep- 
tions about it. They discern and use what suits them, and 
leave what is contrary. They give, in their movements, 
repeated indications of what we find in ourselves to be 
perceiving, comparing and judging mind ; and the similarity 
o£ the results leads us to infer a likeness in the perception 
and the idea, but confined to the limited compass which no 
animal overpasses. From light, indeed, a decided wron^- 
ness of perception or of judgment occurs to some. This is 
a mysterious point. They have some gratification from 
the radiant flame of a taper, which draws them to a de- 
structive contact with it But it is not the moth or other 
insects only which commit a fatal mistake on this sensa- 
tion. Birds and fishes are equally allured by a strong 
blaze to their own misfortune. What it is that either expect 
J0 gain by rushing into the fiery light, we are not able to 
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ascertain; It is a fallacy of perception or judgment which 
quadrupeds more generally avoid. 

- That spiders hear the sounds we make ; and when we 
attach artificial ideas to them, or make them the conveying 
medium of our ideas, do also on their part perceive our 
meaning in the sounds, and connect the same ideas with 
them, is evidenced by the fact of their coming for food when 
the musical notice is given to them.'* A similar connexion 
of ideas with actions is also statedt These instances 
imply memory also, which many facts satisfactorily indi* 
cate.t 

There seems to be reasonable grounds to infer that insects 
communicate their ideas and wishes to each other ;§ and 
that ants perceive what another needs, and voluntarily as- 
sist him to attain his end.li Dr. Franklin inferred such a 

* M. Peruwm, when confined in the Bastile, tamed a q>ideT, ami 
taught it to come for food at the sound of an inetnunent N. Diet 
d'HiBt. Nat 2, p. 27a Kiiby, 4, p. 22. Nat Hist Ins. 1, p. 264 

see such effects every day with birds and fowls. Having for some time 
opened my window, and fhrown out crumbs on the gravel path, the 
moment the sound of the pullies occurs, as I lift up tte sash, the l>ixdi 
fly to the spot from the neighbouring trees, and tne fowls hasten to it 
from any distance within hearing. So at my dinner : the instant I open 
the parlour window, the sound draws immediately the poultry to it 
though I and my pjsae are not in their nght They connect the idea of 
food with that particular sound. 

t A manufacturer in Paris fed q>iders in his apartment ; and when- 
ever he entered, which he usually did with flies on a dish, the^ imme* 
diately came down to him, to receive their food. N. Diet ib. l^irby, ib. 

} A swarm of bees lodged in an opening beneath some tika They 
were drawn from this place^ and hived ; but every year, for eight years, 
when the descendants of this stock were about to swarm, a considerable 
party of scouts always reconnoitered the old hole a few days before, and 
would have settled tnere if they had been suffered; but no beea did this 
ef any other stock. They seem to have remembered their first settle- 
ment Kir. Sp. 2, p. 528. . . . One autumn, some honey was placed on 
a window. The bees came to it in crowds. The honey was uiken away, 
and the window was closed with a shutter all the winter. In tlie spring, 
when it was re-opened, the bees retunaed, though no fresh honey wae 
laid, as if remembering and expecting it Huber, 2^ p. 375. Kirb. Sp. 
2, p. 202. 

f A scarabeeus was making a pellet of dung for the reception of its egg; 
which it rolled to the summit of a small hillock, but it fell into a hole, 
from which all the efforts of the beetle could not extricate it After 
several ineffectual trials, the insect repaired toan adjoiniog heapof duiw, 
and soon returned with three of his companions. All four now joined, 
and succeeded in poshing out the pellet ; when the three assistant beetles 
left the spot and returned to their own quarten. niiger, Mag. 1, p. 488. 
Kir. Sp. % p. 525. 

I A writer in the Imperial Magazine states, " I saw an ant pulling 
with hie mouth a piece (tf wood. The rest werabuagr in their own way; 

Ff2 
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communication between this class of insects, from a fiict of 
his own observation.* 

That insects have excitable passions, and can be irritated 
by mutual provocation to personal battle which they do 
not naturally seek, the Chinese have discovered, and inhu^ 
manly made the fact instrumental to their own amusementf 
One species displays a spirit of cannibalism toward each 
Other, which evidences that there are sava^ anomaJies 
among insects, as among; the uncivilized tribes of man- 
kind.t That they examine objects, and move from place 
to place, to ex^Aore and to seeK for what they want, and 
msike movements of their proboscis to ascertain what is fit, 
and to imbibe what suits them, we see by all the flies which 
come upon us and about us, and in every winged or crawl- 
but when he came to an ascent, and the load became too much for his 
aMiity to get it ftuiher, three or four cams immediately behind, ptoihed 
it up to level ground, and then left him. The ena he pulled was 
nnallest, and as he chew it between two things, it stuck there. After 
■syeral fruitless eflbrts, he went behind, pulled it back, and turned it 
loijmd." Imp. Mag. No. 127, p. 637. This last fact is somewhat like 

what i have noticed in note p. 363 Plutarch Biemiaae of anto^ 

iiat those #bioh have no buraens, make way for those who an laden 
with them. 

* He found the anls fesattng on some treacle in his ckasL He shook 
Hkeat out, and suspended the not by a siring fram the ceiling. One aat 
had happened to remain, and, after eating its fiU^ found its way up the 
siring witii some difficulty, crawled on it to the ceiUng, and then<» along 
the wall to its nesL In ten than half an hour a great company of anta 
■allied out of their bole to the ceiling, and crept along the string into tte 
Mt. This was done by others^ till the ureacle was all coneumed ; one 
tMdy running up the string from the sweet, while anodier j^esed down 
to it The Doctor inferred that the first ant had commumcated to its 
eomradee the new position of their delicacy, and directed them to the 
aoly accessible road to it Kalm's Travete, ^ p> 299. Kir. 8p. 625. 

t To make two male crickets fight, the Chinese place them in an 
earthen bowl^ about six or eight inches in diameter. The owner of each 
tickles his cricket with a feather, which makes them both run round the 
bowl difl!erent ways, frsquently meeting and juatling one aitotherAs tbey 
pass. After several meetings in this way, they at l«agth become vxtoh 
Derated, and fight with great fmv, until they liteiaUytear each other 
limb from limb. DobelPs Travels in Kamschatka. The same people 
inritaie ouaito into a duel combat. 

t Sir J. Smith mentime that a male and female mantis were put to* 
gether in a glass vessel After a while, the femalor who was laxgest, de- 
voured her companion. Tour to Continent . . . Roesel hatched several, 
firom eggs, in a large glass. As they grew, they began to attack and de- 
vour each other. Though divided into different parcels, the stnmgest in 
each community devoured the rest Roesel compares their battles to that 
of two hussara. for they guard and cut with the edge of their fore-clawa 
ss the men with sabres; and sometimes, at a stndM, one cleaves the other 
thgbngh^oritoveniHskMdfiKimiischerit Bing.4kP^4a 
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kig insect that we may chooee to observe * They are all 
as busy with their head, mouth, its trunk, or their antennas, 
cm every thing which they reach, as a dog is with his nose ; 
examinm^ what they crawl over, and making perceptions 
of it, and judging whether they shall make it a part of their 
pleasures, use or nutrition, for these seem to be the objects 
of their movements— of their exploring functions. 

But the insect mind peculiarly displays itself, in some 
tribes, in the habitations which they build for themselveS| 
and in those which they prepare for Uieir young. " The 
nests of birds, wonderful as they are, yet are eclipsed by 
the structures formed by many insects. The regular vil- 
lages of the beaver, by far the most sagacious architect 
among quadrupeds, must yield the palm to a wasp's nest.'^ 
My restricting space will not allow me to illustrate these 
posidcms by a detail of the phenomena on which they are 
founded. I can only refer you to the testimonial illustra- 
tions of them. You will find these in the descriptions of 
the carpenter bee excavating in dry earth a sufficient area 
for her purpose ; then builmng as many apartments on it 
as she will lay eggs, and putting in each an adequate store 
of pollen and honey for the young one when it emerges ;t 
in the mason bee, who builds her maternal mansions of the 
sand, which she glues from her own fluids into an artificiid 
stone, and who also deposits due provision for her future 
Inrood before «he closes up their cells ;§ — ^in the other spe* 
cies, who build their parental homes of flowers, as some do 
of leaves ;ll in the curious architecture of the mason 
wasp ;ir — and in the still more dexterous ones of the various 
lepidopterous tines.** Phenomena very much resembling 
architectural and building mind in the human race, appear 
in their actions and constructions. Nor are the spider gal- 
leries, with openings like doors, made to be as moveable as 
any upon hinges, less ingenious.tt All these things fur- 
nish elucidations of the deduction, that their principle of life 

• " If a hive be removed out of its ordinary position, the first day after 
this removal the bees do not fly to a distance, without having visited all 
the neighbouring objects." Huber, Kech. p. 100. Kir. Sp. 2, p. 627. 

t Kirb. 8p. 1, p. 4^. M. Samouelle's " Bntomologiat's Compendium" 
contains a valuaole " Calendar, exhibiting the time of appearance and 
habitation of near 3,000 species of British Insects." 3S7— 444. It is 
arnuiged under the months^ and distinguishes minutely where each may 
be found in England. 

X Kirb. Sp. 1, p. 430. f Kirb. 8p. 1, p 441. 

I lb. m,\ 1 lb. 447. 

••Ib.4&-4*. ttlK471 
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has generalities of perception, comparison, thought, rea- 
soning, Judfi^ment and volition, so like our own, as to be 
distingnishable only by the difference between their Teiy- 
circumscribing limitation — and our, as yet, unbounded inn 
proTsbility. This difference is indeed immense, for Dr. 
Virey is nearly right when he affirms that '* they are in- 
capable of instruction, and can superadd no acquired habits 
to those which are instinctiye and inbred. * This ia 
almost the exact truth; but it must be qualified in these 
respects, that some can be tamed in a smalf degree, and 
taught or led to the acquisition of a few new hwits *, but 
the general position is generally true. 

It is in the habits of those insects which lire in societies, 
that we perceive the most extraordinary demonstrations of 
even intelligent intellect; for what other terms can we 
jusUy apply to that facidty within them, which leads or 
enables them to form political communities, with establish- 
ed governments, sovereignties, social ranks, and appropri- 
ated occupations ; and also producing regulations or exacted 
habits of conduct resembling^ those enforced by human laws 
and polities. What seemed poetry, in Virgil as to the bees, 
has been found to be only a part of the truth, as to their 
associations. The diminutive ants are still more extraordi- 
nary. The wasps display kindred minds and habits.t It 
is not possible to read of the wars and duels of the ants, d^ 
of the bees — to find them assemble in armies, make evolu- 
tions, and fight pitched battles — and to deny them a simi- 
larity of mind with those of their superiors, who have 
soldiers, tactics, and wars.t That ants have slaves ; and 
make expeditions to capture other ants, to reduce them to 
servitude ;S that they should keep smaller insects, the 

• N. Diet d'Hist. Nat— Kirhy, v. 4, p. 21. Mr. Rennie also saya^ 
"flocial insects, as soon as they arrive at maturity, are invariably en« 
dowed with the same powers; unimprovable also, so far as we are 
aware, by any mode of management or of instruction." Insect Miscel> 
laniM. p. 293. 

t The several works of M. Huber on the ants and bees, contain the 
fullest and most authentic accounts of the nature, actions and habits 
of these insects. The government of the ants may be also seen in the 
Iii^ctMisceUanies, 29?— 305 ; and that of the wasps and bees, in p. 
906—321. 

t On the wars of the bees and wasps, see Insect MiscelL p. 322-631. 

. . . Kirby and Spence also state the battles of the bees, v. 2, p. 206—7 

Of the ants, »« M. P. Huber is the only modem author that appears to 
have been a witness to their combats.'' Kirby, v. 2, p. 71. Mr. Reimie 
has noticed them in his Insect MiscelL 331—341. 

f iDsect Miscell. 341'-356. Messrs. Kirby and Spence describe these 



FBOM THE GSSATXON TO TBS CVttTGS. 371 

B|lhide8^ in order that they may milk them, or extract from 
their bodies a saccharine flaid for their own nourishment, 
as we take the milk from cows ;* and that they should keep 
assemblages of these, as their separate and private proper- 
ty ;t — sucn actions and habits are too like our own, not to 
be considered as those of reasoning mind, not very dissimi- 
lar to that which we possess. All species of the ants, petty 
as they are in size and appearance, perform actions, pos- 
sess and preserve institutions, and display faculties and 
capacities, which seem on the whole not to be inferior to 
those of any of the animal orders; indeed, to be superior 
to what is known, perhaps, of any. One kind of these are 
peculiarly useful to mankind, in consuming that dead ani- 
mal and vegetable matter which, in warmer climates, would 
otherwise become a pestilential putridity.t 

eztnoidiiMury incidents, y.2,p. 7B— 84. . . . "Ther will sometimes tmvd 

160 paces to attack a negro coKN^y." p. 81 Tbe aiaTesare wett uaed. 

" Beings BO entirely dependent as these masten are upon their liAtea fat 
every necessary, conuon and enjoyment of their life, can scarcely ba 
aamosed to treat them with rigour or ankindness. So far from this, it is 
endent from the praceding details, that they rather look up to th^m, toA 
are in some degree under their control." Kirfo. S|^. 2. p. 86. 

* Kirby, p. 87. It is on this process, that Liooaeua, who has also 
Boted It, says "the ant ascends the tree that it may milk its cows, tha 
aiihides, not kill them." Syst. Nat. 9G2, 3. . . . Turt. Linn. 

t " Ants make a property of these cows, for which they contend with 
neat eameAneas, and use every means to keep them to themselvea." 
Kirby. p. 89. . . "The greatest cow-keeper of all Uie ants, is the yeUow 
ant or Gould, F. Plava. This species, which is not fond of roaming 
from homA, usually collects in its nest a large herd ef a kind of aphi^ 
that derives its nutriment from the roots of grass and other plants. Theaa 
it transports from the neighbouring roots ; and thus, without going out, 
it has always at hand a copious supply of food. These creatures abana 
its care and solicitude equally with its own offspring." Kirby, 89. 

X The termites, or white ants, are peculiarly active and serviceable 
in this respect. "Nor is there any set of insects whose economv ia 
more perfect They exist toeether in kingdoms, and build cities^ which 
are extremely populous. Mr. Smeathnutn tias described the bellicosus 
species, in the Phuoeophical Transactions, from his observations of them 
in Africa. They build a cone rounded at top, four feet high, and of great 
extent The walls are of clay, and so strong as to bear the weight of 
the heaviest animals. These contain a vast number of compartments. 
That in the centre always holds the king and queen ; others are for her 
attendants, who are scarcely fewer than 100,000. They exist in the 
classes or forms of labourers and soldiers. When their cities are broken 
open, the soldiers march out with impetuosity, and attack every thins 
that comes in their way. Wherever they strike they draw blood, ana 
frequently beat off the bare-legged n^roes. As soon as the assailant 
is withdrawn, the laboureis iasue forth in prodigious numlwiB, and very 
speedily erect a new watt." Phil. Trans, v. 71, p. 139. . . . Tbonis. Hiau 
Boy. Soc. 94--6. 
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The phenomena of the ant tribe deserre the study of the 
metaphysician, for displaying the possession and exertion 
of one of the most active and powerful forms of animal 
mind, in one of the smallest species of a visible body. 
They furnish another illustration of the great fact, that the 
living^ sentient^ and intellectual principle of animated na- 
ture, IS essentially distinct from all material figure, sub- 
stance, and size, and independent of them. Matter is the 
external investiture of mind, but can never rightfully claim 
an identity with it. The force of matter depends on den- 
sity, magnitude, and impulse ; on accumulation of particles, 
and external movement. But mind has its energy within 
itself, and is alike independent of configuration, bulk, or 
substance. It uses matter as its servant, but never originates 
from it. Its source is far more exalted and celestial. 

The muscular powers of insects are still more superior 
to those of the greatest animals, than their comparative 
minds. Some amusing representations have been g^ven. of 
this difference* Th€y have also another peculiarity, un- 
^ualled, and not possessed by any bird or quadruped. 
They can reproduce the limbs they may lose.t Their dif- 
fusibility is also extraordinary, and in some species rivals 
that of plants. Hence, they may occasionally appear in 
the most distant countries, where before they were 

* Linnaeus remarks, that if an elephant were as strong in proportion 
as a stag beetle, he would be able to tear up rocks and to level moun* 
tains. ... A cock-chafer is for its size, six times as strong as a horse. 
Kirtnr, 4. p. 190. . . . The flea and locust jump 200 times their own length, 
80 if a man should leap threip times as high as St. Paul's. Nat. HisU 
Insects, 1. p. xvii. . . . The cuckoo-spit frog-hopper will sometimes leap 
two or three yards, which is more than 250 times its own length, as if a 
man should vault at once a quarter of a mile. Insect. Tranaf. v. 6^ p. 
179. . . . Moufiet relates, that an English mechanic named Bracks maoB 
a golden chain as long as a flnger, with a lock and key, which was 
dragged by a flea. Mouff: Theat. Dis. 275. . . . Latreille mentions a flea 
iif a moderate size dragging a silver cannon on wheels, that was 24 
times its own weight, which being charged with powder was fired, with- 
out the flea seemmg alarmed. N. Diet. Hist. NaU v. 28, p. 249. . . . 
Kirby, 4. p. 188. -~» f 

t M. Henneker found at Punchall, that the paws of the house spider 
rj^ILf^'^IJ^P"^!?*!®^' «»Pecially in hot weather. So the antennae of the 
^^^Jir^*°^ i®"* ' ^ '" *e aquatic salamander, as the claws and 
aTZ^b ^I^^ST^i^''^ H« «*^ the blatter aild reduves regain 
S^ckl?13,d^ho?^«^^h' ^"^P^^tSon, especiallv their nymphes^ So 

Samouelle quotes his account ofkn?® ^*?' ^«^ fP''^^'^ ^^°"' i ^J, 
changing ite skin, reproduc^ them?r.l"i^°*A^'' ^^^ ^^ *?"^ ?5 
the ofd ones. SaAi. fint. a>mp fS* "*®^ ^ '^^ ^^^ the sue of 
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unknown.* Such is their vitality that they can also lire 
in the heat and confinement of he human stomach.f As 
some fish and squirrels can fiy, so there is a species of 

* The larva of some insects float in the air, and are wafted by the wind. 
In October 1827, near Moscow, snow fell in a n. w. wind: and with it a 
considerable quantity of blackish larrs velout^a. M. Kaneff gathered 
several In a vessel of snow they lived some time : and in cold water j 
but those, put in a warm place, soon perished. .... Blr. Fisher thinks thai 
Uiey are taken up from the earth in violent winds. . . . Others of this kind 
fell near Zverrigorod, and in the winter of 1826 at Archluogiflky ; othen 
on a mountain near Moscow. 

A similar phenomenon was remarked in November 1672, and in 1745^ 
in Hungary. In 1749, " The ice of a lake near Sedermanland was 
covered with a great quantity of the same larvae, which had been brought 
from the forests of Westermanland, where the wind had torn up several 

treea" Bull. Un. 1829, v. & p. 310 So Dr. Hempush, sailing from 

THeete down the Adriatic, found their ship covered with insects Ixrought 
by the wind. Bull. Univ. 1830. p. 53. 

The occasional though rare appearances of locusts, show us to what 
extent insects may travel with the wind. Twelve years ago, 1 caught one 
at Epsom. This was a straggler. But the entrance into Ireland, in 1688^ 
of a species of beetle, scarabaeus melotontha, described by Dr. Molyneux, 
was a visitation of resembling devourers almost as formidable, from some 
distant shore " Vast swarms were brought into Galway by a south- 
west toind during the day. They hung in clusters from the boughs of 
trees ; but about sunset they took wing, and darkened the air with their 
v^st numbers. It was di(]^cult to make one's way through them, fw 
they dashed themselves against the face, and occasioned considerable 
pain. They fed upon the leaves of trees; and the noise they made in 
eating was like the sawing of timber. For two or three miles round, 
every tree was stripped of it^i leaves, like the depth of winter. Smoke 
was found to be a preservative. The burning of neath and ferns kept or 
drove them out of gardens. Towards autumn they entirely disappeared, 
probably lodging under ground in a dormant state, for, next season, im- 
mense quantities of them were found in some places, in holes under 
ground. Tlieir eggs became white caterpillars, which fed upon the roots 
of the corn, and destroyed the future harvest. Cold weather destroyed 
them hy millions." Philos. Trans, v. 19, p. 71. Thorns. Hist. Roy. Soe. 
p. 92. 

t Dr. Picknell details the case of a girl in France, who emitted the 
larfte of beetles, the blaps mortisaga : and twelve days afler a green 
insect, with wings, that flew away She continued to discharge othersi 
Some were an inch and a half long, very vigorous, and lived a month in 
a box. He reckoned 400 of what ne saw. Seven of them were the tene- 
bris moliter, or meal-worm. The complaint continued for some time. 
He thinks above 1,300 larves came away in all ; and of these 60 were 
winged insects ; so that they changed, matured^ and bred in her stomach. 
The cause was, that by an old woman's advice, she had drank water 
saturated with the earth of two catholic priests' graves. The blaps live 

in churchyards Dr. Gaspaid mentions, in the epidemy in 1826, a 

man who emitted three caterpillars. Another, a coimtryman, voickid a 
yellow caterpillar, and asked if it could come from some apples he had 
eaten. In another case one was shown to Buffon, that was brownial^ 
with sixteen legs ; it refused leaves, and would only eat meat leoen^ 
masticated. BuU. Un. 1830. v. U, p. 2I&- IS. 



Muden which hftT« the power of floating or moriiig in air.^ 
Bnt creation is full of analogies, pointing to one general 
ori^ator, and Unking all sentient things into one great 
family of related fellow-creatures. 

* On the flring spider, see BalL Un. 1830. ▼. 8^ p. 346^ C . . ..^ 

species raise uemselres in tbe air bj their gossamer threads. lb. ISSS. 

T. 7, p. 133,4. See also the " Natural Hist, of Insects" in the F^unil/ 

library, Na vm. Tlie actual truth is, perhaps that whJCB 

Ijeuweimteck obeenred ; " the animal has the power of darting out a 
reiT long thread, not attacked to any thing, by meaos of which it is 
w^ffied shout ia the air, vhere it often remains a cocsiderable tio^^ 
ItionuoD's fiOst %. Soc. p. 91, Ixom PbiL Itans. y. 32, p. 867. 
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LETTER XVni- 

On the fossil remains <f animals found in the rocks and strata of 
the earth. — L lltose in the secondary strata of the marine elassew. 
— lEL lite land quadrupeds of the tertiary beds.— Nothing ineof^ 
sistent unlk the Mosaic cosmogony. 

MY DEAR SON, 

Th£ Other topics which remain to complete my objecti 
in these letters will not allow me to detail to you all the 
facts that ought to be known and considered with respect 
to the fossil remains of animals which the rocks and strata 
of our earth contain, and which human labour or curiosity 
has disclosed, in modem times, to our view. To do Ml 
justice to the subject, the right theory of our geology ou^ht 
to be first well settled. But the diversities of opinion 
which still prevail, show that this is impossible at present 
We know enough for ingenious speculation, and also for 
hesitation and doubt ; and we are from time to time acquir- 
ing more elucidating knowledge, which is leading the in- 
telligent inquirers, who are pursuing this interestmg sub- 
ject, to better reasoning, and to more just conclusions. 
But we seem to have arrived at that point in which further 
discoveries from our mineralogical investigations become 
necessary, before any true system can be established as to 
the formation of our globe. Scientific men have traced 
its constituent substances to sixty or more simpler bodies, 
which at present rank as elements, because tney are not 
yet further decomposable ; and these appear to have con- 
stituted our primordial rocks. But there are abwidant rea- 
sons for surmising that they are not tlie primitive elements 
of material nature; and therefore until they can be resolved 
into the particles or substances which are so, we shall not 
attain those perceptions of the original composition of our 
mulufarious earth, which will present the deciding and 
satisfactory truth. We must know what silica, alumina^ 
magnesia, lime, carbon, iron, and the other metals and 
primitive components of the minerals intrinsically are, 
before we can accurately discern the process of the suc- 
cession, the causations, the agencies, the laws, and the 
principles, on which the primary and secondary masses 
W«i« «sisi«AUy fiMTflMcL Thd «^iqui>itinp otf tJbu» fv0|^ 

Qg 
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information would have been thought impossible in the last 
century. But human sagacity and industry are now ex- 
ploring what is unknown, so perse veringl]^, and so success- 
folly, that every month may oring us the information, that 
some dilieent analyst, in some country or other,^ may be 
drawing from nature those great secrets of her primonlial 
chemistry, which have hitherto been impervious and inac- 
cessible. In this state of unsatisfactory ignorance and 
uncertainty, it will be sufficient to notice the organic 
remains which have been disclosed, with a few orief 
remarks on the subterraneous structure which contsdna 
them. 

The ground we tread upon, and from which vegetati<m 
now springs, is not the prmiitive surface of the euth. It 
is the upper part of the last series of strata which have 
been deposited upon and around it, and which is now most 
commonly denominated the tertiary formations. By 
ibis term, the series of subterraneous beds, down to the 
chalk rocks, are named and known ; and they are mani- 
festly more recent than the masses l^low them.* These 
are considered b)r many, and, I think, justly, to have been 
formed at the period of the deluge, from the fragments and 
ruins of the earth's previous surface, amid the concussions 
and perturbations or that general catastrophe.t But, how- 
ever this be, these tertiary beds are clearly distinguishable 
from the more ancient, and are treated of as a class by 
themselves, different from what preceded them in position, 
appearance, fossils, and composition.^ 

celow these occur another great series of various rocks, 
of a stratified and sedimentary nature, which have been 
called transition, or intermediary, and upper and lower 
secondary.! But to all these, the general term, secondary, . 

* Conrb. Geol. Introd. v—rii. M. de Serra« Geogn. p. xcii. 

t M. Dufresnoy caite the beds that have been deposited on the este»> 
sire chalk formation " Terrains Tertianes." Bull Uh. 1831. No. 4, p. 38L 
. . . . " We find a mantle, as it were, of earth and sand inififferently cover- 
ing ail the solid strata, and evidently derived from some convubion 
wbich has lacerated and partially broken up those stnua, ioasmudi as 
its materials are, demoostrativelv, fragments of the subjacent roclBH^ 
rounded by attrition." "Hence they must be assigned to the last violent 
and general catastrophe which the jearth's surface has undergone.** 
Mr. Oonybeare, therefore, calls them diluvial. Out Geol. p. 4. 

t M. Marcel de Serres' " Geognoeie des Terrains Tertianes," 1829^ is 
devoted to this class of the earth's strata, and to their animal fossils. 

i " Transition or intermediate rocks, cover those of the primary ctamt 
and ten dittfnguiished as the lowest rocks, ia-iHiiebthe Awl moiiM ■f 
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as marking one sreai outline of chronological distinction, 
from both the earlier and the later, cuad as embracing the 
whole series, seems to be yery fitly applicable.* This 
leaves that of primary, or primordial, for those crystalline 
and other masses which are found beneath them, and on 
which they rest, and beyond whicli, human knowledge has 
not penetrated. These are the granite, gniess, and mica 
slate rocks, with their subordinate resemblances.t All 
these are mainly formed of the same materials, in differei^ 
proportions ana modifications ; quartz, felspar, and mica, 
witn some occasional additions of a few other particles ; 
and they are found in all regions of the globe, and of the 
same composition.^ 

In these primordial rocks no organic remains have been 
seen; and from this circumstance it is reasonably and 
generally concluded that they were fo^ned before animal or 
vegetable life be^an. It is in the secondary rocks, those 
that were deposited or composed after the primary ones 
were consolidated, and before the tertiary strata accrued, 
that fossil exuvisB have occurred. 

The SECONDARY formations consist of new rocks, formed 
from the fragmentary ruins ,or disintegration of the pri- 
mordial ones, or from new compounds of their constituent 
substances, with the addition of various successions of 
others of the calcareous or limestone classes. The most 
ancient of these are Uie argillaceous schist or clay slates, 
from which our various kinds of slates are deriv^; the 
conglomerates, grey wacke, and old red sandstoM, the 
carboniferous or mountain limestone, the coal measures, 

animals or v^etables are found." Bakewell Geol. p.. 124 In these 

he includes the slate grey waclce and mountain limestone. His upper 
secondary class comprises the magnesian limestone; red sandstone; 
lias; oolites; sand; clay and challc rocks (p. 236;) naming the coal 
formationa his " lower secondary." 146. 

* M. Marcel de Serres accoralngly attaches the denomination of 8e> 
condary to all these classes, distinguishing them into the three modifica* 

tions of "upper, middle, and lower." Geog. p. zcii This simplici^^ 

seems preferable, in a large outline of the subject, to M. AL Brongniart's 
numerous minute divisions, with a long train of new Greek-derived 
names. 

t BakeweU's Intr. Geol. p. 84, 6. AI. Brongn. Ecorce du Globe, p. 
340, I. 

% "With the granitoid groupe all the earth is covered.'* Al. Brongn. 
p. 342. . . . . " Geologists nave observed, that mountain masses display 
every where the same rocks ; the same assemblage of mica, quartz, ana 
felspar, in granite; of mica, quartz, and garnet, in mica slate; and of 
fe^iar and horobleDde in syenite." Humbold's Geogn. Ess. p. 4. 
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and their Testable remains, which we have noticed in a 
preceding^ letter. The subsequent rocks above these, of 
the new red sandstone, the ma^esian limestone and red 
marl, with the calcareous beds of lias and oolites, iron 
sand and green sand, follow. Above all these the chalk 
masses lie, that terminate the series to which the appella- 
tion of secondary has been conveniently appropriated.* 

After these a new state and order of things begin in the 
tertiary, rocks and strata, which are above me chalk beds^ 
and which, in a succession and intermixture of clay, sand, 
xaojA and limestone strata, ascend up to our present inha- 
bited surface. ' I will not enter into any detail on these« 
nor on their predecessors. It will be sufficient to have 
enumerated the whole in this general notice-, in order to 
enable joul to understand more satisfactorily to yourself 
the position and history of the fossil remains, which they 
have preserved, and now disclosed to our knowledge, of 
aeme of the former animals of the more ancient period of 
our earth. 

All the animal remains found in any part of the secondary 
roekt and strata, are of those who inhabited the primeval 
waters. The great bulk of them are of the testaceous and 
290ophyte orders, with a few fish. Several of these are 
species which have now ceased to exist; but they are so 
analogous to the genera which still inhabit our seas, that 
they display no remeurkable differences from them. These 
oecur fipt m the clay slate, and abound principally in the 
mounAi or carboniferous limestone. But in the lias of 
England, remains of the amphibious genera have been dis- 
covered, whiph have no similitude in any species that now 
appear, and which are really extraordinary, both in their 
size and figure.t 

* To this second class of rocks, the valuable volume of Mr. Ckmybears 

and Mr. Philips, in their "Outlines of Geology," is devoted .^Tha 

11th, 12th, and I3th chapters of Mr. Bake well's sensible work also txeat 
upon them. The plates to his work are pleasing and satisfactory iUui> 
trations Dr. tire's Second Book of his Geology adds much import- 
ant information ; and much accession of matter and though will be 
found on the same subject in several chapters of Dr. M'CuUoch's Geolo- 
gy; and in the "Periode Saturn ienne ou Antediluvienne" of M. Al 

Brongniart's Tableau. Parisj, 1829 1 only regret his new nomencla- 

ture, as it is not likely to be generally adopted ; and therefore perplexes 
the study of the science by a disadvantageous quantity of exotic tennfl^ 
which do not seem to he either necessary or beneficial. 

t On the fossils found in England in these secondary strata, Mr. Cony« 
beare'fl chapten are the most original and satisfactory. The science is 
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One of the earliest beds afler the primordial rocks, and 
into which mica slate is in some places seen passine, is th« 
CLAT SLATE formation. In this rock, called also argillaceous 
schist, ichth)rolites, or fossil remains of fish, have been 
found, in Switzerland, in German]^, France, Italy, Dalma-< 
tia, and Syria.* These antediluvian fish are those of seve- 
ral of our present genera.t 

In the older limestones of Flanders, a great quantity of 
zoophytes have been observed. The madepores and miUe- 
pores are abundant. The orthoceratites, which approach 
to that order of animals, also occur in considerable abun- 
dance, alon|^ with fragments of entrochi and encrinites.t 

No organic remains, either animal or vegetable, have been 
yet found in any trap rocks in England.§ In the carbo- 
niferous or mountain limestone, vertebral remains are very 
rare. There are many species, but few genera, of the 
testaceous class ; " while the zoophytal families, particularly 
encrinites and corallites, are in the greatest proiusion."ii 

It is in the rocks above these that the saurian animals 
appear. Of the new red sandstone, and the magnesian or 
conglomerate limestone, which lie upon the coal measures, 

much indebted to him, both as a discoverer and as a reasoner. Curler 
takes the lead of all, in his important work on this subject. Dr. Ure has 
ably brodght together some of the most remarkable facts as to the ante- 
diluvian aoimaJs. And Mr. Parkinsrai, in his "Organic Remains," and 
" Outlines of Oryctology," supplies a fund of more particular informa> 
tion, especially as to the testaceous and zoophyte remains. 

* The Article "Poissons Foesiles," in the Diccionare des Sciences 
Naturelles, details these fossils ; and Dr. Ure, from that^ has specified 
six localities of them in his (Seoiogy. p. 144—6. 

i « In the famous locality of Monte Bolea (in the Veronese) the fidlow- 
ing genera are found : the shark, ray. file fish, sun fish, globe fish, palaao- 
buistum, trumpet fish, pike, lilurus. nerrin^, pipe fish, cod. blenny, goby, 
mackerel, bull>nead, gurnard, gilt-head, scieena, perch, flounder, amia, 
fistularia, flying fish, murenophis, eel, dory, and several others." Ure, 
p. 147. 

J Dr. Ure, p. 149. "The shells most frequently found there are tere- 
bratulites, turbinltes, certain ammonites, and belemmites ; but the onlj 
fossil which appears to be characteristic of the transition limestone, is 
the trilobite, a singular extinct animal of either the crustaceous or insect 

tribe." Va. Mr. Bakewell's Geology contains a print of this, of 

&e natural si2e. 

f Couybeare, p. 440. 

I Conybeare, p. 356. ... He particularizes vertebne of fish, shark's 
teeth, and trilobites, with three kinds of chambered univalves ; eight of 
those not chambered, and four of the bivalves. " Remains of the echini 
■n "ff^^Mftw*^^ found, but rarely." p. 368. 

Gg2 
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the first has no organic remains,* and the latter but few.t 
These are succeeded by the higher lias beds ; and here some 
extraordinary animals have in our own days first come to 
light. 

The lias formation in England stretches across from the 
coasts of the German Ocean, in Yorkshire, to those of the 
Channel in Dorsetshire.^ It consists of thick argillaceous 
deposits constituting the base on which the whole oolitic 
series reposes. The upper portion of the lias, nearly tw-o- 
thirds of its total depth, comprises beds of a deep blue marl, 
containing only a few irregular and rubbly limestone beds. 
In the lower part, the limestone beds increase in frequency, 
and assume the peculiar aspect which characterizes the 
lias.§ Its organic remains afford a greater number of Tcr- 
tebral animals thsui any other lower formation. Amons 
these are the relics of two very rjBmarkable extinct genera of 
oviparous quadrupeds of the lizard classes, but differing 
essentially in structure from any that are now known to 
exist.ll These have been named the ichthyosaurus and the 
plesiosaurus.ir 

The first of these, the fish lizard, was first described by 
Sir Everard Home, in 1814;** but more remains bein^ found 
in the succeeding years, he enlarged his account, which has 
been completed by the additions of M. La Beche, Mr.^Co- 
nybeare, and Dr. JSuckland,tt with the assisting remarlcs of 
M. Cuvier. This animal has scarcely yet occurred in the 
continental rocks, but is peculiarly abundant in England.tt 
Its head resembleid the lizard tribe, but extended into a long 

• Philips and Conyb. p. 282 

t " These are rarely met with in the limestone." The ImpresBioDB of 
ft fish, an encrtnite, alcyonite, and some hvralreB and entrochi, are 
noticed. Jb. p. 305. 

t Conyb. 5^70. § lb. .201. I lb. 265. 

T Of these, Cuiver remarks that " it is in England especially that their 
remains appear to be abundant ; and it is to the zeal of the English 
geologists that our knowledge of them is due," Ure, p. 227. 

•• in Philosophical Transactions for 1814: and afterwards in 1818L 
1818, 1819. and 1820. 

ft See the Memoir of Mr. Conybeare and M. La Beche, in Geoloo. 
Trans, for 1821. -» -o- 

U " Its remains are deposited, from the new red sandstone up to the 
green sand immediately below the chalk. Hence it belongs to almost 
erery epocha of the secondary formation, ftit it is especi&y the liai^ 
that bluish gray, marly and pyritous marble, which seems to We been 

ks sepulchre." Dr. Ure, p. 231 Very lately there has been dbvirrBnd 

ft skeleton, ahnoet entire, at BoU, in Wirtambeig. lb. 233^ 
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pointed muzzle, armed with iHimerous conical teeth, -wiA 
a tail * Its length varied from three to nine feett 

The plesiosaunis we owe entirely to Uie saeacity of Mr. 
Conybeiare. Frpm several bones which he mscoYered, he 
inferred the existence of another animal, diiSerent from the 
preceding, and sketched its probable shape, in 1^1 .t 
Three years afterwards, Miss Annin^ found a skeleton of 
it, almost complete, that was lying on its belly, nine feet six 
inches long, having a neck that must have been longer than 
the swan's.9 Some bones and palates of the turtle, fish of 
several species, a few Crustacea, and several testaceous 
molluscae, have been met with in the lias beds.li 

The oolitic series of rocks which occur above the lias and 
below the chalk, contain a more varied series of remains 
than any of the former; land animals, birds, insects, «m- 
phibia, fishes, shells, and vegetables.lT Of these the most 
novel and curious is the megalo-sauius. It was an immense 
animal, for its remains imply that it was forty feet long 
and twelve high. They were discovered by Dr. Buckland 
in the calcareous slate of Stonefield. Its lower jaw, vertebrae 
and extremities, are preserved in the Oxford collection.** 
Crocodiles, tortoises and gigantic lizards, have been found 
in the calcareous strata of uie Continent. In one at Maes- 
trioht, that named the mOka-saurus, was a lizard larger than 
a crocodile.tt Among the secondary strata of Sussex have 

* Ccmybeare, p. 26& "Two eyes of enormooB magnitude must hare 

Siven its head an extraordinary aspect, and haye facilitated its visian 
uring the night. It naturally breatheo air, and not water, like fishesL 
Hence it was often obligecf to come to the surface. Its diort, flat undivided 
limhs allowed it merely to swim.*' Ure, p. 236. 

t M. Cuvier's smallest skeleton was three feet and a half long, of 
which the head and tail were each one foot, lei^ving one foot and a naif 
for the body. His great on<*'s head was two feet and a half long, and 
therefcHre mwA have been nine feet altogether. Miss Anning's iras five 
feet lon^. She is said to liave discovered another, twenty feet in length. 
Ore, p. 236. 

t See his Memoir cx)njohitly with La- Beche, in Gecri. Trans. ▼. 6. He 
named it pleeioeaurus, or "akin to lizards," because he thought it more 
like them than the ichthyosaurus. 

f " A true serpent neck, on a.trunk, whose propcHtiona diflered little 

from those of an ordinary quadruped." Ure, 341 It had 35 cervicd 

vertebrae, and 6 with the dorsal ribs ; 21 in the back and toins, and 26 in 
the tail, and 2 sacral, makins 90 in the whole. Mr. Conybeare thinks it 
may have swam on the surMce of the water, arching back its long neck 
like the swan, and darting it down at the fish that came within its reach. 

I Cooyb. Geo). 267. ir lb. 906. 

** Cooyb. aoa Ure, 319^ Sa Cuvler, OnMn. Fmb. v. 6^ p. S41 

tt Ure,2ia 
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been also found the teeth and bones of an herbivorous reptilt, 
which has received the name of the iguanodon.* 

The green sand abounds with organic remains, distin- 
guiahed for ^eir mass and beauty, but of none of the higher 
animals. Th%y are mostl^r testacea, but exceedingly nume- 
routf.t The chalk formation comprises several £sh, many 
testaceous molluscs, and zoophytes.t 

Upon, and therefore above, the chalk, the tertiabt 
BOCKS and strata have been deposited. These consist of 
various beds of sand, clay, marl, and imperfectly consoli- 
dated limestone. In England, they occupy two extensive 
tracts, each circumscribed by hills of the chalk formation.! 
The uppermost beds of this series, being formed by causes 
still in operation, are of very limited extent, and are called 
ALLDViAL.ll " Next in order to these, we find a mantle, as 
it were, of sand and gravel, indifferendy covering all the 
solid strata, and evidently derived from some convulsion, 
which has lacerated and partially broken up those strata." 
In these deposits, and almost in tkese alone, the remains t€ 
numerous land animals are found ; many of them belongs 
ing to extinct species; and many others, no longer indi- 
genous to the countries where their skeletons are thus dis- 
covered. These are the diluvial strata."ir 

The fossil remains of the teMiary differ greatly from 

* Mr. Mantell described it in the PhiL Trans, for 182S, as found in the 
mndstone of Tillgate Forest It is inferred to have been ain])hibioui^ 
bihabiting rivers or fresh- water lakes ; with a horn ; and, reasoning from 
the size of its teedi, to have been 60 feet long. 

t Conyb. Geol. 12a-131. 

t Conyb. 72—6. ^ The important family of echinites may be eoori- 
dered as characteristic of this formation ; and at least as equaling in 

number all the other shells found in it." lb. 73 There are aevend 

genera of the encrinus zoophyte, p. 74. . . . "The famUies of the alcyo- 
nium and sponge, present numerous remains." lb. . . . Lamarck thinks 
the sponges to hare polypi, like the alcyonia. 

f " The most northerl j of the subjacent chalk strata on which the ter- 
tiarv rest, is named the London Basin: the southeriy, the Isle of Wight 
fiasia" Ure, 292. 

I " They consist in the accumulation of sand and shingle along the 
sea coast, and particularly in testuaries ; in the formation of new lands 
on the banks orriYers and Is^es, by the alluvial depositions they carry 
down, assisted by the growth ot aquatic plants ; in the growth and in- 
crease of marsh land } in the accretion of calcareous tufa, from tha 
deposit of springs running through limestone rocks, and the like." Conyb. 
GeoL p. 3. 

V Conyb. p. 4. '< The tertiary rocks are :— l Plastic clay, imraedistsly 
over the chalk, xl London clay. m. Fresh water formatloQs. xv. 
URMr mailAe ibrmation^ cng and bagshot-sanl** Ure, p. 89Bl 
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the anterior ones, and mostly resemble our present Hying 
species. In the London clat beds, no zoophytes occur, 
or they are^very rare. Echinites, so common in the chalk, 
are here unfrequent ; but testaceous molluscs are numer- 
ous, and beautirally presenred. Many species of tibe crab 
and lobster are seen ; sereral rertebral nsh, finely presenred; 
and also, turdes and crocodiles.* No marine fo^ils faaTd 
been detected in the lower fresh-water formation beds.t .' 

It is in the superficial stratum of mingled sand and grarel, 
which covers aknost every region of the earth, in situations 
beyond the reach of river deposits, and to which the name 
of diluvium has been given, to denote the detritus of the 
deluge, that the fossil bones of ancient animals are usually 
fovnd.t Kindred skeletons, or their parts, have been dis- 
covered also, in great numbers, in the limestone caves of 
this and many outer countries ; supposed to have been the 
dens of antediluvian animals ; the last tenants of which 
were drowned in the universal delu^.S Many of these 
animals are like those which now subsist But several of 
the fossil elephants, rhinoceroses, bears, and hysnas, ex- 
hibit, both in their individual bones and their mutual adap- 
tation, great diiferences from their living types.li We owe 
the largest portion of our knowledge on mis curious sub- 
ject to M. Cuvier. He has determined and classed the 
remains of tfiearly one hundred quadrupeds, mammiferous 
or oviparous ; of which, seventy species were previously 
unknown to naturalists ; and among these, forty belong to 
new genera.ir His first order is the pachydermata, or, 
thick skinned animals, comprising thirteen genera of the 
non-ruminant, but hoofed quadrupeds.** Of those which he 
describes, I will only call your attention to the largest and 

* Conyb. p. 28. " Among the organic exuvie of the plastic clay beds, 
we have oecren, ceiithis, turritelin, cytherett, cydades, 4«. along with 
the teeth offish.*' Ure, p. 294. 

t Ure, p. 306. " Their organic remains are, lymneua, jdanorbia, and 
cyclostoma ; perbi^ps the lelix, and a bivalTS nsembling the fresh-water 
muscle." lb. 

t Ure, p. 499. $ Ibid. I Ibid. 

IT lire, p. 513. " Of the hundred species, about one-fourth part an 
oviparous quadrupeds ; and the rest are mammiferous. Among the latter, 
more than one-half belong to non-mminant animals." lb. 

" There are, the elephant, mastodon, rhinoceros, hippopotamiM^ tapir, 
hoe, horse, daman, pecaris, phacocheres, anoplotherium, palesotherium, 
ana elasmotherium. Cuvier, Oss. Fosb. v. 4. . . . Dr. Ure details the chief 

facu as to each .of these, from Cuvier, p. 519—643 He adds the 

jophiodou, 543; the megalhsrium, 646; and the foarfl bear, BBSL 
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most novel. The mastodon, of which he has distinguished 
six buried species — an animal of the size sind figure of 
the elephant, wiUi proboscis and tusks, yet distinguished 
from it by its teeth.* Of the gigantic fossil tapirs found, 
one species was eighteen feet long and elcTen high, which 
Muals it to elephants and to the great American mastodon.t 
The LOPHiODONs were a genus akin to the tapirs, by their 
teeth and size.t For the nrst knowledge of tne large me" 
GATHERiuM we are indebted to the Spaniards, who discov- 
ered its remains in South America. Its skeleton is thirteen 
feet long and nine feet high. Its teeth prove that it 
lived on vegetables ; and its robust feet, armed with sharp 
daws, testify that it was chiefly their roots which it sought 
sjter. Its ma^itude and its talons su|3plied it with abun- 
dant means of defence. It was not swift in running; but 
this was unnecessary, as it had no occasion either to pursue 
or to fly. It has the head and shoulders of a sloth, wliile 
its limbs and feet exhibit a singular mixture of characters 
belonging to the anteaters, and to the armadiUos.S 

The jna^onyx is another large fossil animal of the 
edental family, of whom a few bones only have been found 
in a cavern m yirginia.il Besides these extinct animals, 
there have been found in our diluvial soils fossil bones of 
the hyaena, tiger, bear, wolf, fox, weasel, ox, hog, and 
beaver. These occur with others such as the rabbit, water 
rat, glutton, and birds, in the bone caverns of calcareous 
rodcs, and in the fissures of the breccias on the Mediterrar 
nean shores.ir The fossil stag is a species with gigantic 
antlers. The fossil bear was one-third larger than the 
largest of our brown bears. His remains are very numer- 
ous and general. The fossil hyaena was more powerful 
than the present ones.** Some species of the tiger or lion 

" Ura, a 627. . . . M. Cuvier concludes that no bones of the great 
mastodon nave been hitherto found in Europe. They occur most abuzi> 
dantly in the brackish manhes on the Ohia Cu7. Oss. Fobs. r. 4. . .Ure, 
ESQ. " The mastodon must have made the same use of its teeth as tit9 
hog and hippopotamus^ which poaaess the same dental characters." Ui^ 

t Ure, p. 643- t lb. 

f Ur&^p. 549. *' Thelerm megatherium, signifies a huge wild beasL" 
I M. Cuvier decides it to be different from the mega^rium. It is 
ealftd raagalonvz, from the ma^itude of its claws. 

** Dr. Buckland's description of the cave of hyenas at Kiriidale, win be 
foupd, like his other worlo^ very interesting, and full of enlarged Tiewa 
and inforntetion. His Iteliquia tHhivianas deserves every atteution. 
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kind has also left remains, to indicate their existence. The 
modem limestone formations are fall of cavities and cav- 
erns; and these have been found to abound with fossil 
bones of these antediluvian animals.* In some few of 
tihese, human bones occur ; but the era to which their po»* 
sessors ouf ht to be referred, has-not been yet satiafactorily 
ascertained. Though some are more modern, others seem 
to claim justly an antediluvian antiquity .t 

From this brief review of the fossil remains of the pri* 
meval animals, and from our former chapter on the ancient 
vegetable relics, you will perceive that Uiey botii begin 
with the secondary formations of our earth, and therefore 
were called into existence after the primordial rocks had 
been placed and consolidated. All the animal exuvis that 
occur before the tertiary beds, are aquatic animals, of one 
sort or other ; and the far largest part are of the testaceous 
and zoophytal order. It is with the tertiary and diluvial 
fragmentary masses and strata that the mammalia or land 

Siuadrupeds appear. This announces that they were 
ormed the latest and difTused the least and the most slowly. 
It is quite natural that the sea creatures should spread them- 

* Dr. Ure has made a valuable summary of the chief facts of the boos 
carems, in his Gecrfogv, 667— 592. . . . M; Cuvier has also discriminated 
fossil dolphins, and a kisBil lamentine, a genus resembling our seals^ and 
which is now peculiar to the torrid zone. 

t Human bones hav.e been found in several places. Donati noticed, 
them in the mountains of Dalmatia ; and Canobio, in a calcareous toft 
near Genoa. BulL'Univ. 1826. p. 22. .... M. Boue saw them, in 18SS, 
behind the lake in Baden ; and Count Razoumovskt, in Lower Austria, 
mixed with quddrupeds partly extinct. Count Breuner also found ihem 
near Krems, m Lower Austria. M. Sterberg met with them at Koetrit^ 
in Saxony. Oermar confirmed Donati's account of those in the Dalma- 
tian breccias. OUuers have been seen amohg the Caraibe and the inha- 
bitants of Chili. Bull. Univ. 1890. p. 296, ]^ .... At Torquay, pieces 
of pottery, siliceous axeai and other works of art,^ were found m the 

diluvian oesifere day. lb. p. 386 In France, human bones have 

been a short time ago discovered in two caverns in the Department da 
Gaid at Poudie and Jouvignarque, mixed with mammalia ones. Acad, 
de Scien. . . . Others, aiao, at Bize, in a black mud, with those of lost 

animals. Bull*. T7n. 1829, p. 237. . . . . M. Renaux saw human bones in 

1820, in a grotto of jura limestone, at Dufort. lb. 1830, p, 30. .... . 

M . Bemardi describes them as occurring with those of hippopotami and 
others^ in a grotto at Mount Griffon, near Palermo. Gior. Offic. de Pa- 
lermo^ Ap. 1830. .A human skeleton was found in Travestin, in 

Auvergne, aiid a fossil human head in the Travestina of St. Alisae|ttt 
Clermont, by Le Coq. In the same locality, M. Peghoux observed bobes 
of domestic animals mixed with pottery, and many fragments of human 
.bones. BulL Un. 1830^ p. 407. And see Marcel des Serres* observaticMOS 
mi Che human bonss waiefa 1m aqd M. Toumal diseovered, m BoU. Vn, 
1830, p. 81,6. 
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•elves the earliest and the moet HniTersally. The sea aw- 
TOODds the earth, and fi>r a time oyerflowed lia whole surface. 

Bat although the rocks of the earth are di8ting:utsfaable 
into the three divisions of the primordial^ the secondary, 
and the teitiaxy, yet, as there was .only one general crea- 
tion ai our globe-^ihat, which M«de» has recorded^the 
elementary materials of all these three classes must have 
been in existence at its commeBcemeni. All the substance 
that forms them may be assumed to have been in being 
from the time that the creative fiat was issued, and that its 
operative agency took place; and in this case, the second- 
ary and the tertiary masses would not be new creations, 
of later epochas ; but only new arrangements, structures, 
and depositions from the older matter of the primordial 
ones, and of the odier elements and things co>existiug with 
them ; of which, the chief is recorded to have been water. 
This, according to the Hebrew historian, accompanied the 
earth from its commencement, and was in the first staga 
attended by intermingling light^ which, in its modificationa, 
is also heat and fire. 

With this general oatUne, the main facts that have been 
ascertained seem to correspond. The secondary rocks are 
either new compositions firom the fra^ents, or disintegra- 
tions of some of the granitic and primordial series, or are 
new formations from water and marine animals ; or are 
the products of vegetable life. The fructure and decom- 
binations of the upper portion of the sranitic rocks, and 
the eruption of subterraneous ones of this dass, in the 
form or molten or fluid granite, and of its posterior trap, 
will account for the sandstones, 8iate% and clays, and their 
interspersed or ineumbent trap and basalt. From the 
waters of the ocean and on land; and the marine animals 
which were ordered into existence, s^ll the limestone and 
calcareous rocks, of every species, appear to have originated. 

The coal is now unanimously referred to a vegetable 
parentage ; and every season flrom the birth of creation, 
must have been adding new layers of organic mould on the 
previous surface, from the natural decay of every year's 
successive reproductions. Thus, the primordial rocks, water, 
vegetation, and animal existences account for the matter of 
all the secondary rocks. But no one disputes that the ter- 
tiary have been formed from the fracture, the ruins, the 
disintegration and decomposition of those which had pr^ 
ceded them ^ and principally of the secondary, with aw* 
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tional volcanic eruptions of the primordial, in many regions, 
and with all the additional mould and matter whkS the 
decaying remains of the vegetable and animal kin|;doiiis 
have been eyery year steadily and suocessiveiy adding to 
die variegated mass. Thus theore is no incongruity between 
the Mosaic account and these geological &cts. 

This venerable and invaluable outline of die primordia 
of our globe begins with a general declaration, that the 
earth originated from the creation of Qod.* Its first 
unformed, dark, and void state, is noticed with the waters 
upon it ; u]^n which the spirit of Elohim is represented to 
have been m active operation. The results of his agency 
are not detailed, nor is any chronology affixed to this period 
of our terrestrial formation ; nor is any account given of 
die geological constructicms that ensued. Our science 
is therefore left at full liberty to investigate and delineate, 
what it may discover to have been the actual process, by 
which the construction of our planet was accomplished. — 

The Mosaic chronology begins with the formation of 
Adam, and with the six preceding days or periods, which 
commenced with the production of light. What interval 
occurred between the first creation of die material sub- 
s^ce of our globe, and the mandate lor light to descend 
upon it — whedier months, years, or ages, is not in the 
sUghtest degree noticed. Greology may shorten or extend 
its duration, as it may find proper. There is no restriction 
on this part of the subject. In this portion of time, or 
eternity, we may }>lace the formation of our elementary 
matter — the composition and arrangement of the vast cei^ 
tral and interior contents, Whatever they may be — and the 
construction, ciroumambiency, and consolidation of all the 
primordial rocks ; and, indeed, the production to all things 
to which light was not essentially necessary. 

After announcing die production of the atmosphere, the 
separation of the seas, and the creation of the vegetable 
and animal kingdoms, the Mosaic record makes no further 
allusion to the state of the earth, until the catastrophe of the 
deluge. This interval was at least a period of one thousand 
six hundred and fifty-six years; and therefore allows that 

* As the word hu^ created, has an obviow affinity with bar, a son, 
and probably was derived from it, the {^easing idea of filiation is con- 
nected with creation, in the natural etymoiogj of the term uaed bv the 
sacred historian to express it. This is in gratifying anisan with the 
repeated tiitimallons er divine revelation, that the OnatordeigM 4o esn- 
ww hiauAlf as tlis father of his eaithly cnticaxm, 

Hh 
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tfpace of time for all the formations between the primordial 
and the tertiai^. The violent changes which occurred at 
the diluvian luin,^ seem to be most connected with thejtep- 
tiary geology. Yet even as to this revolution, Moses says 
no more in express terms than that the fountains of tne 

Seat deep were broken up. All additional matter, as . to 
e terrestrial alterations at this epocha, can be but infer- 
ences from the other facts he mentions. Thus the sacred 
historian ^ves the largest latitude for the investigations 
and deductions of geological science *, and presents nothings 
to our view, that is likely to be hostile to the actual truths 
which may ultimately be established, by that union of 
eenius, Imowledge, correct reasoning, and sound judgment, 
Sx»m which the great laws and principles of geolOfi:y will 
be, as those of astronomy have been, so successfuUy dis- 
covered and determined. We have only to take care not 
to confound difiusion with creation; and therefore to re- 
member that the first production of animals and vegetables 
were in such part or places only as was most fit. It is 
most probable that this was in some suited locality only, 
and that they were left to the appointed laws of theii* bein^, 
to disseminate themselves ^adually according to their 
respective natures and qualities. A due recollection of 
this principle of natural difiusion, according to their res- 
pective powers and dispositions, will preserve your mind 
from many of those extravagant hypotheses and specula- 
tions which seem to have superseded the nursery and fairy 
tales of the continent, only to resemble and to rival them. 
But I hope that this panorama of creation which I have 
imperfectly endeavoured to delineate, will preserve your 
mind from the phantasms of philosophy, as well as from 
tliose of ignorant superstition. Each has its follies and 
its idols, from which the sound judgment will endeavour at 
all times to keep free. To separate the Deity from his 
works, is to surrender our intellect to error and to evU, 
and not less to discomfort Look, then, upon nature as his 
intelligent and benevolent production ; and enlarge your 
mind ]by surveying it in all its richness, ertuideur, and 
diversity. This will malK your ideas of him more sub- 
lime, and your feelings to him more fateful, affectionate, 
and duteous. To lead you to this happy result, and to 
assist you to arrive at it, has been the mat motive and 
object of this literary correspondence. May it fdfil my 
earnest and anxious wish '. True felieity will not otfaer- 
wzse be attained. 
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LETTER XIX. 

I\trther eonstderations on the living principle in plaftte and ani- 
nuiU, and its immaterial nature. — Division of existing, tkinga 
into the material and immaterial. — TVie four great classes of m$ 
latter. — Its possible connexion vuth other systems. 

Wb have now survey^ed sucointly all the material forms 
in which .the livine pnnciple appears on earth, exc<^t the 
human frame. We have found it to be invested, in the 
ctifferent kingdoms and individuals of nature, with very 
dissimilar configurations, and displaying such qualities in 
all as these vailing structures have enabled or assisted it 
to CKzhibit Let us bestow a few thoughts on the diversities 
of its appearance, and endeavour, from the phenomena 
which they disclose, to form, if possible, some notions of its 
real nature, or at least attempt, with cautious and moderated 
freedom, to suggest a few reasoning upon it We will 
begin by considering it in its connexion with the vegetable 
kinedom. 

Nothing seems more clear to our perception, when we 
allow no previous theory or prepossession to obscure its 
discernment, than the fact already alluded to, that life is 
not the material frame which it animates. From our con- 
sciousness of ourselves, from our observations of others, and 
from the phenomena which the living principle exhibits in 
idl the departments of nature we have examined, this grand 
physiological truth emerges to our view. I feel it most sat- 
isfactorily in myself; and the more strongly as my body 
becomes weaker, more infirm and inefficient, while my mind 
retains all its faculties, activities and power of operation. 
What is thus true of life, wherever we can adequately dis- 
criminate it, we may consider it to be so in each of its forms 
and abodes where we can less investi^te it; . and therefore 
in plants as well as in animals, and m these as well as in 
man. Life I would therefore assume to be a principle in 
vegetation distinct from its material substance, and addi- 
tionaJ to it But to live, is to be. Life is being. Vegeta- 
bles, from having it, are therefore living beines; living in 
those peculiar configurations which distinguish their differ- 
ent classes. 
But by a living being, we usually mean a living person* 
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ali^ of some sort or other — ^that which feels, and thinks, 
and wills. Are vegetables living beings of this descrip- 
tion'? 

All animals that feel, have a nervous organization, by 
which their sensations occur to them. Plants have a me- 
dulla or pith which ramifies into their most important parts, 
and accompanies their most important functions, and which 
seems to be essentially operative in their ^;n>wth and vigour. 
But pith is not nervous matter. On this, there can be no 
mistake ; die eye and touch, as well as the chemises de- 
composition, prove their dissimilarity. Pith, therefore^ 
cannot be attended with the same effects to vegetables-, 
which their nerves occasion to the animal classes. It is- 
thus manifest at once that plants cannot possess nervbys 
sensitivity. 

Thepnnciple of life within human beings, and appaventiy 
in most animals, is attended with the feeling of pain or 
pleasure; with the perception of external objects ; and with 
a power of asaooiatmg, remembering, comparing and judg- 
ing of the sensations and ideas which occur. Were plants 
created to have such sensibilities, or have they acquired 
them since their primitive formation 1 The first preaident 
€£ the Linnsean Society, and chief founder of our botanical 
school, was inclined to allow them a sort of conscious sen- 
sitivity.* Dr. Darwin, their elaborate poet and enthusiastic 
friend, went much further,- and gave them not only sensitiv- 
ity, and organs of sense, but also a passion of love, a 
common sensorium, dreams, ideas and self^eonsciousness.t 

• To such a question, the amiable first president of the Linnaean 
filoeiety deliberate! j answers; <'as they possess life, irritability, and 
motion ; apontanem**ly directing their organs to what is natural and 
beneficial to them; aoid flourishing accordio^ to their success in supply- 
ing their wants ; may not the exercise of their vital ftmctionsbe attended 
with some share of senfiation, however low ; and some consequent share 
of happiness 1 However this may be, the want of aenaation is certadnly 
not to be proved with regard to vegetablea" Introd. BpL p. 4. 

t After stating the facts on wnich he grounds his deductions, he 
declares, " vesretable lifp seems to possess an organ of sense, to distin- 
guish the variations of heat^; another for the varying degrees of moistate ; 
another of light ; another of touch ; and probably another, analogous to 
our sense of smell. To these must Ise added the indubitable evidence of 
their passion of love." 

" And I think we may truly conclude, that they are furnished with a 
oommon senswium belonging to each bad ; and that they must ocoasioiK 
ally repeat these perceptions, either in their dreams or waking hours; 
and consequently poesess idecu of so many properties of the external 
world, and of their own existence." Darw. Zoonomia, v. I, p. 14S^ 

•BOt. 18. 
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The calmly reasoning Dr. Hartley thought that their sen- 
sations comd not be disproved.* 

. We may unhesitatingly answer on this inquiry, that as 
plants have not nervous sensitivity, they cannot have the 
animal feeling of pleasure and pain ; ana as they have not 
the animal eye or ear, they cannot have his perceptions 
from what he sees and hears, and therefore not his ideas, 
nor any such intellectual materials as he has for his capa- 
city to act upon. Whatever faculties they may have, they 
cannot have animal sensations, perceptions, ideas, images 
or emotions. 

Yet a living bein^ may be a living personality without 
these. All these arise to the animal and to ourselves, from 
our nervous organizations, and principally from those of 
our eyes and ears. But without either of tnese, the animal 
mind would be what it is, independent of these, and what 
it was before they accrued to it. So the vegetable mind, 
whatever it be, and whether its living principle deserves 
such a name as mind, or not, must be what it is, though it 
has none of the ideas or sensations of the animal. It will 
subsist with its own original and essential qualities and 
properties, such as they are, and wliatever they may be 
found ultimately to be. . ^ 

But to have a personality of mind and character, plants 
must have the faculties of self-consciousness, moral sensi- 
tivity, moral perception, and moral volition. They must 
feel that they exist ; they must be sensible of a difference in 
actions, as tn^eir riehtness or wrongness ; they must be 
able to disceAi whi(ui is either of these ; and they must 
spontaneously direct their will, and by that their conduct, 
according to their feelings or judgment 

All moral beings must have sufficient liberty of agency 
on their moral perceptions and volitions, or they can do no 
moral actions, nor exhibit a moral character ; and they must 
foe in a society of other beings who will be affected by their 
conduct, or occasion their moral principles to be in applica- 
tion and operation. Plants have not this freedom of action, 
nor this sbcial state. Each is insulated from the other, with- 
out needing or giving any mutual assistance : neither act 
on the odier ; and their living principle is in a fixed and rigid 
frame, which it cannot move out of its rooted position. All 

. * "If yeeetabiM have 0eiiflation, which may indeed he a •pecolation 
verv fore^ to us, hut va what we cannot dieptove." Hartley <m Man, 
v.?^p.4fli. gj^^ 
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its ibooiB and fibres are of the same character. It can fan 
the air with its leaves, but it is under the strictest confine- 
ment of material necessities, and can only be what it is, 
and live as it does ; acting in its interior functions and vas* 
cularity, but passive and mactive as to every other being in 
nature, except as it exhales its fragrance, and presents its 
flowers and fruits to all that approach. Thus plants having 
no actions towards others to perform, no duties and no socicfl 
ofiices, have no moral choice to makcj no moral knowledge 
to acquire, and no moral agency to exert. Plants therefore 
are not made or meant to be moral beings, and cannot, from 
any of their qualities, attain or exhibit a moral character. 
Hence their principle of life has not this species of person^ 
ality ; they are not moral persons ; nor .can their living 
principle love, dream, feel, or think, as animals do. 

But may not plants have that interior personality which 
arises from self-consciousness, though without any other 
intellectuality, and without any communication of the per- 
ception to others 1 They are not more fixed in their local- 
ities than the oyster, nor so denuded of vascular mechan- 
ism as the polype,* nor more apparently insensate than the 

* The fresh-water polype; hydra virides, " is a small- lump of tnui8> 
parent jelly of the size of a pea only, when contou^ied ; but aboui three- 
quartera of an inch in its extended state, like the Aager of a small glove 
with a few rarellings round the edge. It has neither wings nor legs ; nor 
bonea, nor muscles { yet it protrudes its tentacula, moves from leaf to 
lofif, and from ston^ to stone. It quits the dark, and approadies the light 
side of the vessel where it is kept. It basks in the su4l)^am, enjoys the 
warmth of summer, and becomes torpid in cold weathir." 

Some of these may be turned inside out without injury, and seem the 
mne animal either way. Yet, '* it retreats if toucheo, and defends Ua^ 
if attacked. It pursues its prey wkh avidity ; and though it has nekheir 
tongue, teeth, nor palate, yet it devours as if with relish, and forces the 
smaller animals or its own kind into its simple pouch or stomach. M. 
Trembly saw two fighting, and the one swallow the other, his own son. 

"It bias neither eyes nor ears, nor any of the ordinary organs of the 
senses ; yet it sees and feels, for it is sensible both to light and touch. 
Evtery^ part of its body is equally sensible to the various stimuli which 
affect Its system, as if it were an eye or an ear all over." Mr. Burnet^ 
Quart. Joum. Science, No. 12, p. 283. 

Its power, when divided, of growing into the full ahiiwtl in its severed 
parts, resembles that of the crustaceous animals reproducing their clawa 
and of plants shooting out into buds and branches ; but M . Meyer found 
that they produced eggs containing young polypi in an embryo state. He 
discovered this by observing vesicules of the size of a poppy seed, swina* 
min^ in the water, where he kept his polypi. They had a vibratorv 
«Mm$ «ad m»Wj e|S w«e uirp smltfjwa. BUO, Univ. 1839^ v. ^ 
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animal sponge.* Can we grant to either of these a percep- 
tive consciousness of it^ own existence, and .deny it to 
the vegetable ? Perhaps not. We can only say that the 
sensitive consciousness of the plant, however analogous in 
the personal entity, must be Yery unlike in the sensation. 
It cannot be that nervous feeling which, in animals, accom- 
panies their nervous org^aiiization. * It must be in the plant, 
tf it exist at all ; and if any enjoyment follows from it, of 
a kind peculiar to itself, and known only by itself; which 
no animal sensitivity resembles and of which, therefore, we, 
firom the want of an orig^inal sensation of it, can form no 
image or idea. That it has > very active ener^, is evident 
firom its power of forming the substance of its own body 
put of the unlike elements of nature.t 

In ANIMALS, the living principle is more mtelUgible to 
UB, because it displays actions and quaUties which resemble 
our own. They have also a brainous and nervous systen^ 
of the same kind of material substance, and with great 
similarities of parts, functions and distribution. But ^ess 
bodil^r auxiliaries must not be mistaken for Uie living prin- 
ciple itself. Tbatmayi for au^ht we know, be the same in 
the vegetable as in the animal, m its essential .nature, though 
it exhibit to our obswvation veiy dissimilar properties and 
Agencies', from having an organization to actuate so different 
from the immovability or rigidity of the fibres of the plan^ 
Whether the principle of life which exists within the tree 
woidd perform the same actions, and display the same pow- 
ers, as the bird or the mouse, if it were to grow up in bodies 
«f nerves, flesh, and bones like tJheirs, we cannot say. The 

* "Count Maisell^^ who had the most favourable opportunities of 
examining into the nature of sponge, was satisfied that he had xrumy 
times observed a regular systole and diastole taking place in some of its 
more circular apertures. But neither M, Peron nor M. Boac have been 
able to confirm these observations." Parkinson's 0utl. Oryctology, p. 34L 
. , . . . M. Lamouroux has distinguished 161 q^iKies. of sponge, in his 
Hist, des Polyp. Flexilles. Mr. P. gives the list from faim. 35—48. 

t The energy^ and even creative agency of the living principle of 
plants appear m its power of converting materiid particles into other 
substances. . . . . " Experiments on vegetables seemed to prove, that the 
«oIid matter which entered into their Compoeitian in the more advanced 
period of their growth, must, in part at least, have been produced by 
«ome action of the vital powers, and could not have been (Stained ah 

-extra." Boat Phva 2, p. 387. Dr. Thompson's Chem, 4, p. 320. 

Braconnot concluded that organic force, aXaed by solur light, developes in 
olants substances which have been regarded simple, such as earth, alka- 
lies, metalcL sulphur, phospborua, ^ouipn, parhappaiotfc AaaChenb 
61, p. 187. Boetp. 387. 
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phenomena of each are too unlike in their different frames, 
for us to be able to separate the effects of the mechanisms 
from the natural power of their "actuating principles. But 
it is not so between the various classes of. tne anmial king- 
dom. Here we can perceive such a general resemblance of 
system of construction, however different in size and figure ; 
and such a similitude of action and feeling between the ant 
and the lion, the beaver and the buiidih? bees, the elephants, 
the monkeys, and ourselves, that we have no difficulty in 
afhnitting that the living^ principle may be alijce in the quad- 
ruped, the fish, the bird, the amphibia, the insect, and the 
worm. In each of these it displays affinities so similar, 
often so identical, that there does not appear any sufficient 
reason for supposing that each of these classes has a living 
principlepeculiar to itself, and distinct in nature from every 
other. The mind of an ant does aH that larger animals 
perform, and more than many. The wasp is as intellectual 
as the wolf; the lizard is as play^ as the squirrel ; the 
fish, the spider, the sheep and the serpent, may be alike 
tamed, ana taught to come, when called, for their food, and 
to take it from your hand like the turkey and the lamb. All 
animal mind may therefore be of the same con^nial, or 
even identical,' nature, but diversified in its exterior mani- 
festations by the ibrm and mechanism of the body in whi^ 
it may be inclosed. 

— Tliat the nervous organization of animals can be acted 
upon by the electric fluid, and the living and sentient pl^in- 
ciple can be affected by it, we feel, on receiving an electric 
shock, and know from other phenomena.* In its galvanic 
form, and in a diffused state, this fluid seems to be the 
instrument of the" living principle, in performing all its 
muscular actions through some secreting function within us, 
analogous to that which the torpedo more externally dis- 

* The animal frani»,ifi affectable by electricity, because, 'when. dead, 
the galvanic fluid will pass from nerve to nerve, and put the connected 
muscles into action ; but that the principle of life is driven from the 
animal bothr bv the sudden access of an acciunulation of electric matter, 
we see by deaths from lightning. Other facts show.this. On passing the 
fluid collected in six- jars through a guinea pig, from head to tail, he fell 
ae if stunned; some convulsive actions of the limbs' followed; yet his 
req)iration was not stopped, and in a few minutes he recovonsd. But 
when the quantity in nme jars was discharged through another, be feU 
on one side, convulsions ensued, and his breathing ceased. He did not 
recovery though when opened, three minutes aller his death, his bean 
was acting v^roosly, and the peristaltic motion was continumg. Med. 
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{jlayft. Animal miad ia excitable by yarious stimuli, wluok 
act upon the digesting organs of its body ;* as the bumaa 
mind can be bo^ stimulated and stupified by the inebriating 
liquids.! In some animals, the prmciple of life continues 
even when in the stomach of another, resisting its dissolv- 
ing actions there, and preserving itself in full vigour, though 
remaining in this bodily grave.t 

It is a curious fact, that the living principle of one animal 
can, by means of the galvanic agency in its body, act upon 
that of another.! It is still more curious, that the animal 
principle of life can retain its energy, though buried for 
many centuries by the convulsions of nature amid its rocks 
and fossils, as if from the diluvian times ; and yet can 
revive into activity on being drawn from its sepulchral 
cavern into air and light again.!! The movements that 

* Thus game cock* are made to take brandy, balls of food with 
cayenne and other stunulants, a short time before their appointed can- 
test, to make them more fierce aod fearleae in it. 

t We know that beer intoxicates into stupidity ; but when into the 
moatb oi one thus stuptfied, three spoonfuts of brandy were introduced, 
and soon after a few more by mistake, the intoxication went off, and ths 
man seemed to have awakened from a long and painful dream. Quart. 
Joiim. Science, No; 19. p. 435u 

X Dr. Truiupt sta^ that in July 1824, a woman had evacuated from 
her stomach a lunex rufus above three inches long, and two and a half 
found, which had grown up there from an embryo'state, in which it had 

entered with some water she had drank. Biill. Un. 1899, t. 4, p. 47 

When a heifer, that had been three months ill from some unknown 
cause, was opened, an adder was found within its larynx, that had but 
recently died. " A girl, of eighteen, after being much convulsed, dis. 
charged a live frog, and, three days after, a dead one. She had been 
accustomed to drink water from ponds." Preston Chron. \8SS. 

i Aldini, about thirty years ago, ascertained that metals were not 
absolutely necessary for the production of the galvanic fluid ; but that 
it is excited, or collected in the oiigans of the animal body, and here acts 
as if the main cause or instrument of muscular motion. He excited 
muscular contractions by applying the nerves to the muscles of a prepared 
frag ; and gave motion to the limbs of a small cold-blooded aninuu, by 
applying to it the galvanic energy of an animal with warm blood. 

I Profesaor Baton, of New- York, stated that the diluvial deposits 
through which the Erie Canal was made, contained ridges Of hard com- 
pact gravels On cutting through one of these near Rome village, sixteen 
miles west of Utica, the workmen found several hundred of uvs mollus- 
cous animala They were chiefly of the mya cariosa and mya purpurea. 
The workmen took: the animals, fried, and eat them. Ue adds, " I was 
essured that they were taken alive forty-two feet deep in the deposit 
SeversJ of the shells are now before me. The deposit is diluvial These 
animals must have been there from the time of the deluge ; for the earth 
in which they were is too compact for them to have been produced by a 
succession of generationa Iriese fresh- water clans of 3,000 years old 
precisely veoemble the same species which now inhabit the finedi watan 
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kave been noticed in the moleonles^ or atomieal particles of 
bodies, in infusions, or other solutions and <decoinbination» 
of them, have been referred to the action of a living princi- 
ple within them. When they are organized seeds, it is not 
impossible, as these have this vital principle within them, 
that it may agitate its materisd envelope ;* but the motions 
of any other particles which are not organized bodies have 
been deemed, by calmer judgment and more discriminating 
observation, to be the mere effect of physical causation. 
The action of light, electricity, the galvanic fluid, heat, or 
magnetism, may each produce occasional phenomena of 
this description.t 

of that diatrict. Therefore the liyea of these animals have heen greatly 
prolonged by their exclusion from air and light for more than 3,0GO 
years." Dr. Silliman's Am. Journal, No. IS^ p. 949. 

* Mr. Howard examined with a microscope the pollen of the hazel- 
tree (coryluR avellana.) A clear drop of iSistilled water being put on the 
l^aas, the grains imbibed it with the avidity of a sponge, and distended, 
out without any further motion. On othttr ptMlen, a orop or brandy iostead 
of water, was applied. " The grains expand as in the water ; but in the 
meantime are |Nit into rapid motion, each grain darting from side to side 
with the vivacity of a swarm of gnats in the air. As they approach ta 
complete expansion, the nootion oies away ; and one aAer another ainka 
to the bottom. Presently the liquid begins to be obscured, and, in a few 
minutes, the grains are mostly dispersed and decomposed." Trans. Linn. 
Soc v. 6. Samouelle, Entom. 336. 

This phenomena looks like the jMrinciple of life suddenly excited into 
unnatural agitation, and at last separating itself from its material organ, 
ixation. In some human deaths^ tteo body is agitated by convuinve 
■tarts and spasms, before llie spirit of its life can free itself from its 
nervous abode. I once saw a distressing insumce of this, for the last 
fifteen minutea It exactly resembled the action of a soul struggling to 
extricate itself. 

t M. Gaillon had misled himself on this subject, and fancied that these 
particles could give birth to animalcule ; and these, in their turn, repro< 
duee a vegetable. Mr. Edwards has also suffered himself to be drawn to 
fiiTour such erroneous theories, and thereby to misinterpret his own ex- 
periments. The editor of the Bull. Univ. very justly says, " the exacti- 
tude of such opinions cannot be too rigorously proved." .... Schulz also 
imagined, from the movements he saw, that all the saps of plants and the 
Uood of animals were composed of living globules, and that all the bodies 
of plants- and animals were but the aggregations of an infinity of these 
livuig molecules; that icL that every man, instead of being, as we all feel 
ourselves to be, a one individual self— a one undivided personality — is in 
reality a million of distinct living things ; that no man is a single man, 
but millions of other kinds of beinss inclosed in our akin, and making up 
all together that living creature which we call ourself Such absurdities 
ought to be felt to be so, the moment they occur. They are destroyed by 
the exact experiment and correct observer. Rudolphe and Meyer affirm, 
that these imagined spontaneous movements are pure optical illusions. 
Sehulz examined his fluids in the foil sun; and found that the effects of 
tbe light on the particles would praduofe the motions deemed spoataneou^. 
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There Mem to be two distinct orders of existences i& 
the world, unitable at all times with each other, but equally 
separable from each other ; and always maintaining a dear 
distinction, and a difference which is never lost nor con* 
founded. These grand divisions of what manifestly exis^ 
may be called the material and the immaterial. All that is 
material is a combination of elementary particles or atoms, 
always combinable, existing every where in combination, 
yet always separating from each other, as the decombining 
ajgencies of nature cause them to be parted Every mate- 
rial thing is a compound, and is divisible or separsnle into 
the material atoms of which it is composed. By whatever 
name we may denominate these more elementary constitu- 
ents, whether wo call them corpuscules, particles, atoms, 
or molecules, all that we see, feel, smell, or taste, is of this 
character,^-an assemblage of smaller material particles into 
a palpable or visible substance. The subtlest fluids are of 
this kind, as well as the most solid masses ; the gas as well 
as the rock ; though the one are dense, and the ouer lighter 
combinations of original elements. Even &e finest fluids 
■ or material substances that we know, the luminous, calorie, 
and electrical ones, are still but unions of particles, however 
minute we may deem them. Such is matter — always an 
aggregation of separable parts and particles. No material 
thing IS a oneness or a whole, except such a temporary 
singularity, as the temporary union of its particles into a 

E articular figure, for the^'time of their mutual cohesion, 
appens to occasion. This character, matter never loses in 

BulL Un. 1830^ p. 42. ... . The true fact seeniB to be, as Mr. Bnyim hsB 
stated, that the extremely fine panicles of a eolid body, whether organic 
or inorganic, when suspended in pure water, or other fluid, dhow 
motions which he could not account for. From their irregularitv and 
apparent independence of each other, they resemble, to a remanablB 
degree, the less rapid movements of some of the most simple infuaory 
animals. The smallest were nearly spherical, and in diameter from 
one twenty-thousandth to one thirty-thousandth of an inch. Other UiMW 
particles exhibited, in the same circumstances^ analogous motions, hb 
finind them also in the particles of sulphur, resin, and wax. Bull. Uil 

18S^ p. 221 Thus Mr. Brown destroyed the fond opinion, that 

the molecules of organic bodies were living globules^ by showing thai 
inorganic bodies and minerals had the same movements ; and his further 
inference was, that these arose from some physical agencies, whidi Is 
the true deduction. In this light, the expenments are well worth pur* 
suing, as they will tend to elucidate the fine operations of light, heatf 
•lectrieity, and the aerial agencies on the minute particles of matter | 
and may lead us to the causes and means of the attrsstuNi, cohssjis^ 
dissmimlnij ^114 ftumiirsl cbsiMBS of nsitrial sabsiBiicsa 
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luay of ito fonns or modes of subsistence ; and this tHstin^ 
'ffuishes the material portion and classes of existence fh>Ri aAl 
mat is not 80. 

To what is not so — ^to what is not an agg;re|^atiOn Or cott- 
bination of separable panicles, we must attach, both intrutSi 
of fact, and in the correctness of our perceptions of ft, some 
Other appellation ; and the sim]>lest distingurshiti^-denomina- 
tion seems to be that of a negation of identity or similarity,-*- 
Yhe not material, the un-material, or the immaterial. Thus- 
We have two appropriated terms that will fully Suffice to dts- 
tingnish the material and the not material poi'tions of exisir 
ing nature from each other ; and by using these, we kce^ 
them as distinct from each other in our perceptions ana 
Memory, as they are in reality and nature. 

1^ hnmaterial, or not material portion of existing naturts 
comprises all living principles; all sorts and degrees oT 
•ensitivity and mind — the soul of man, and the ever-blesBed 
Deity. Though all very distinct from each other, and the 
last mfinitely so, yet they are all comprehend ibie under the 
i^enerat term of immaterial existences ; because they are all, 
*n the strictest sense of the word, of this description : neithA* 
of them are aggregations, or unions of parts or particles. 
Whatever either may be in its individual qualities and 
characterizing nature, each has the peculiar property orf 
being a oneness, a whole, a single intirety. None of thekh 
can be <livided into elementaiy atoms or molecules. Life 
cannot be cut asunder, any more than the power of feeling 
or that of thought If you take off the limb of a feeling 
animal, thouo^h you disunite that into a separate part, you 
carry no feeling with it. The severed limb, once severed 
from that body which contains the sentient principle, has 
no sensitivity after the amputation. This is the great dis- 
tinction of all immaterial being. It is indivisible ; it is not 
a conmosition ; it is undissolvable ; it is always aone whole; 
a perfect singularity ; an uncompounded thing. The term 
being is more properly its denomination than thing; be- 
cause, being or living existence is also its invariable and 
inseparable <^aractenstic. Life or being is the universal 
companion and mark of all that is immaterial. What feels, 
must live • what tliinks, must live ; the soul preeminently 
■<'• J®^."fe, as we see in vegetables, is not necessarily 

«u" 5 ^iH* ^^^^^ ^^^^°e ^^ thought. Peeling, is life com- 
bmea with sensitivity ; and this combination may^exist with- 
out a rc«»onteg-ftjBuky,4i«^ii ihrkNir^ ^t^mmti^tftitc^hmxA 
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nature^ Mind ii life combined with fedinf and thought ; 
and this may subeist, as in brutes, without Uie human souL 
Our spirit is an additional nature : it is Ihe union of lifi^ 
fading, and thought, with its highly bom and most distin- 
guishSd self; and all these orders of immaterial being are 
iwdities in nature, distinguishable from each other as they 
are from the eternal source and Sovereign of tbem^ttt, tfaie 
almighty and everlasting Creator, finom whom, and from 
whom uone, all life, feelmg, thought, and spirit, have pro* 

Thus there appears to be in. existing nature, so far as we 
at present know it, and to be there distinctly perceptible by 
us, Forat classes or orders of immaterial being, which are 
apt each other, but which are all separate essences or ani- 
mated thinfs, and which subsist manifesdy apart from each 
either, with very distinguishing properties. The first of 
fhese is indeed so superi<nr, that it is almost profone to asso- 
ciate it with the others ; but, as it is the fountain of all, it 
may be reverentially placed at the head of all immaterial 
being, though with the impression of being at an infinite dia* 
lance and unapproachable exaltation: — 

The supreme eternal Creator of all. 

The human souL ' 

The animal mind. 

The vegetable living principle. 
Each of the three last is at a great distance firom the other. 
In power and qualities, in descending scale fiom the human 
Bpurit to the plant 

Thus the gracious Deity, as the author and source of all 
that is immaterial, possesses in himself all spirit, mind, 
feelmg, and life,- and has distributed them respectively to 
his creatures as he has thought fit The human spirit 
has also perceiving and thinking mind, sensibility, ana the 
principle of life, but is not its divine maker.' Brutes have 
sensations, perceptions, memory, will, comparing thoij^ht, 
and a deciding judgment Though varying in d^ree, tney 
have also feeling and life; but they have not ind human 
aoul, and ^^annot do what that does, nor be what that is. So 
plants have that living principle whbh places them in the 
ranks of immaterial lyings ; but they have not the animal 
■ensitivity, nor a peroeiving or thinkmg mind, nor a human 

Kirit They are the lowest order <x immateritd being, 
thenn, an mimaterial principle is united, in its simplest 
state, with a material orgai^zation nd mibatanrft. They 

I 1 
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are thus a oompound of two natures, or classes of exiatenca 
They are at the same time material thinss^, and immaterial 
beings; but they are beings without the sensitiTity and 
degpree of mind which animals possess. They are unma* 
tenal beinss of their own class and kind, strictly limited to 
that, and clearly defined to the eye and judgment of every 
one by that limitation ; but their material substance ia as 
truly not their principle of life, as their living principle is 
not their material substance. > ^ 

As I think on the vast amount of individual beinga 
which .our earth contains, my reason is led, among other 
possible causes and uses of them, to regard them as so 
many depositaries x>f the immaterial living principle. As 
soon as this was created, it had to be placed in a position 
that suited it But it never appears to us without a mate- 
rial investment ; nor do we kiaow that it can exist con- 
sciously and livingly without one, an or^nized form of 
some sort or other ; and if it is to be preserved in a sentient 
state, an animal configuration of some species, seems to be, 
as far as the observable phenomena which attend it justify 
an inference, its proper and most fitted residence, M&gDir 
tude, we have already seen, is indifferent to it It is as 
active, as sensorial, as vital, and as intellectual in the ant 
as in the elephant ; and therefore all animal bodies — ^the 
minutest as well as the greatest — may be its appointed and 
most beneficial receptacles^ 

But as such a multiplicity of living beings in our world 
is far more exuberant than any occasions for it on this 
earth appear to require, the thoueht is sometimes led to the 
recollection, that the globe we inhaJsit is not the only orb of 
life and substance in creation. We are but one of many 
worlds ; and of these there are a few separated firom tlie 
innumerabie others, which are immediately and distinctly- 
associated with us in one planetary. system, and which 
revolve as we do around one common sun. The peculiar 
seclusion of these from all the rest, and the appointment of 
these only to be together, and their manifest combination 
into one system of being, apart from every other, and 
djTided m space fit>m every othw by more myriads of 

«».•„£!; dSJJtMVm.2];?''*^ oboetyatkm on the intallectoal facultl* of 
S SiSai^iSSS ?2Sf V?*^ u ^ "^^^ *JwayB to be nmembored. that 
foSfliur 1i2SSit^««S"? ^^^^ <*5 «»»o^. »om their want of worda^ 
2?SLff whfth Slv^f?!.^'^"* «>^ ignor^ce of the import of th5 
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millions of miles than we can easily calculale — are dear 
and certain indications, that we have some important rela- 
tions with each other, which have not yet been ascertained. 
That we all recede from the solar centre, and yet m.vitate 
to it according to our masses and projectile impulsion, is 
oinly one truth — one of our connecting similarities. This 
fact manifests some general concern with him, and ap{>a- 
rantly much more than the mere reception of his agencies 
of heat and light, as these are confessedly very small, com* 
parajtively, to the planets beyond the orbit of Mars. But 
the reason, in weighing all the probabilities of the case, 
inclines to the conclusion, that we and our fellow planets 
have more references to each other than are yet known; 
and, consequently, that our earth is- existing for some pur- 
poses with which they are interested, as they have also cir- 
cumstances in their subsisteilce or destina^ns which as 
materially concern u^. Here the imagination, haying no 
descried data to lay as the foundation for any real Super- 
structure, can only again indulge in conjectural possibili' 
ties. One of these would be, uat our earth may oe a nur* 
sery of the immaterial priiiciple ; that it is here brought 
into its first state of bein^ in animal forms, with a pr<%t- 
sion that seems to us unexplainably lavish, in order that 
it may be elsewhere used in some advanced or ulterirar 
condition, and in other modes of material. existence. There 
is a very large part of our massy and animated globe 
which has ho relation to its human population. The sup- 
position, therefore, seems not irrational, that it may have 
some unexplored relations with those orbs which have been 
made expressly to be our fellow planets, and with which 
astronomy teaches us that our earth, has been always asso- 
ciated, peculiarly and exclusively from the immense multi* 
tude of the -other radiant spheres, that nightly deck the 
unbounded, space above us. But here the mind must pause. 
It has no authority to inculcate any speculation on this 
point, as a fact. It is justified in conceiving the connexion 
^to bean indication ox relations; liut what these relations 
specifically are, can only be at present dreams of the fisuicy, 
and a temporary hypothesis. 

But it is in the jcharacterizing phenomena of the veget- 
able and animal kingdoms, of which a few have been in 
these letters selected for your consideration, that we find 
iha materials from which we may derive a larger know- 
ledge of our Divine Sovereign ahd Benefactor, than the 
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ocrnimon ooenpatiom and halMts of life can mipply. His 
mind, as I have before intimated, inevitably veTeals itself 
to ns in kis creations. The elementary ]>artieles o£ mfttter 
are arrangeaUe into any forms that omnipotent power and 
wisdom mieht command. But of all these possible confis^ 
urations cmd combinations, he has chosen those vegetable 
and animal structures which live and move around us. He 
has deliberately and specifically made them as they are ; 
and therefore they display to us his deliberations and reso- 
lutions, the thoughts and purposes of his sacred mind, for 
our contemplation and instruction. It is this faet, whi^ 
makes natural history and philos(^hy so important and so 
interesting to us. Creation is every where a picture and 
ehicidatioti of its Maker's conceptions, imaginations, reason- 
ings, feehn^, and will. The more we study its depart- 
ments and individualities in this light, the more we shall 
know of him ; and the more fUlly and truly we know him, 
the more we shall admire what we know, and love what 
Wfr admire. To ejcplore nature without this associated 
idea, that it is his mind and thoughts wluch we art 
beholding in every part, is to forego the sublimest Imow- 
ledge and sensibilities which are attainable by human 
nature. The Gk>a is m all his works, as much as the man 
m in his literary compositions. Whatever the mind, in 
any being, does or displays, discloses that mind to us. 
Intellect cannot, indeed, make itself known to intellect in 
any other way than by .word or action. Vocal or written 
phrase, deeds or operations, are necessary to make ouf 
thoughts and feelings perceptible or intelligible toeach odier, 
and those of our great Sovereign to us. He has chosen 
the medium of language, whenever he has deemed it proper 
to have recourse to it ; but he holds a constant communica- 
tion with us by his creations and his providence, by his 
course of nafture, and by his direction of human history and 
life. It is for us to learn to read them as we ought, and to 
understand them like beings of an enlightened and enlai^ 
pg comprehension. They cannot be so studied, without 
expanding and enriching the mind which thus applies 
itself to ki^ow, feel, and appreciate them. For it is tlie per- 
fect wisdom of omnipotence that we shall be contemplating; 
and we all know and daily feel that we can at no tune pur- 
sue any subject of thought, without imbibing largely the 
ideas and feelings by which we are interested, and to which 
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our attention is directed^ Thos the comprehensive study 
of created nature becomes to us an oracle of enlightened 
theology, and will prepare the mind for better receiving 
and appreciating its specific and invaluable revelations.t — 

• Cowper has trulj aaid, — 

The just Crkator condescends t9 write, 
In beams of inextimguishable light, 
His names of wisdom, goodness, power and lor^ 
On all that blooms below, or shines above ; 
To catch the wanderixiff notice of mankind, 
And teach the worjd, if not perversely blind. 
His gracious attributes ; ana prove the shsire 
His offspring hold in his paternal care. 

Cowper, vol. 1, p. 148. 
t As you m^y be desirous pf knowing how .the Scriptures represent 
the condition of the animal kingdom, and the relations whicn thdr 
Creator has chosen to maintain with them, I will briefly notice the prin- 
cipal allusions to them. They were subjected to th&dominion of mankind 
aa soon as created, Qen. i. 28 ; and v^etation was ihQn assigned for their 
food,, ver. 30l Pairs of those genera which Were to spread agaii^ upon 
the ea^^h after the deluge, were preserved for that purpose, Gen. vi. 19; 
and when the human race were renewed, they were permitted to nae 
animals for their food, Oen. ix. 3. -But a distinction was afterwards 
interposed on this subject, and specified portions of each class were for- 
bidden to be eaten, her. xi. Lambs, goats, and bullocks were selected 
for the 8?u;rifices of divine worship. Exoa. Levit. pasaim; but their 
^ures were forbidden to be used as sacred images, Deut. iv. 16—18. 
Tlieir qualities, power, and beauties arp declared to have been specificallj 
varied and given to tn^m by Gtod, Job xxxix. — ^xli. All receive their 
appointed food in due season from him, Psalm civ. 27, 28; cxlvii. 9 j and 
'are called upon to praise him. cxlviii. 10. The ravens were appomted 
to feed Elijan, 1 Kings xvii. 4. The locusts and destructive insects are 
represented to be his missioned instruments of punishment and discipline 
to man, when he thinks proper so to send them, Joel i. 4 ; xxii. 25. Deut 
xxviii. 38. 42. Kindness to animals was inculcated, Deut xxii. 4 ; xxv. 
4. Lev. xxii: 27, 28. Ex. xxiii. 12;- and cruelty reprobated^ Deut xxii. 6. 
Ex. xxiii. 19i, In the final s(ate of the world, the ferocious and the 
carnivorous will change their destructive appetites and passions, for 
vegetable food and gentle and playful dispositions, Isaiah xi. 6 — 9; Ixy. 
25. Out Saviour represents the birds oi the air as fe^ by our divine 
parent, without any providing labour on their part, Matt vi. 26 ; and 
declaxes that the most insignincant of them does not perish unnoticed by 
their Creator, Matt x. 29. 

lis 
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LETTER XX. 

ThefomuUion of man.— 7%c principle and propessMfhia being. — 
The divine image and likeness. — Nature ofkuman knowledge. — 
Man's self-fsrmationi free agency f and free voilL 

The creation of man isk placed hy the Mosaic narration, 
immediately after the completion of the animal kingdom ; 
and this is the period at which our natural reason would, on 
an impartial review of all the probabilities of the case, be 
inclined to suppose that his formation occurred, in a world 
ill which he is the preeminent creature, and of -Which he is 
^e unquestionable sovereign. For, to suppose that vegeta- 
bles existed for ages before animal life appeared, or that 
the brute classes occupied oui' slobe for thousands of years 
before man was made, is not only unwarranted by the fossil 
phenomena, when justly contemplated and reasoned upon, 
but is at variance with the most probable plan whieh a 
commanding intelligence would form on such a subject; as 
it also is with \h& apparent and declared purpose of the 
Creator in making it the residence of iiis human race. If 
the earth had been framed for plants or animals only, they 
might have enjoyed it for any series of time, however exr 
tended. But the coexistence and predominance of mankind 
upon it, demonstrate that it was not made or meant to be a 
mere vegetalde or animal world. Human beings have 
always been, so far a» all tradition or history reaches, its 
most distinguished and predcHuinating inhabitants. It has 
never been known to be with^t them ; and if they have 
been in the unceasing occupation of it, as tar as any inves- 
tigation of its events and memorials. cai(i ascend, it is 
reasonable to conclude that for them it was principally con- 
structed. When inferior and superior existences are found 
together, the probability will always be, that the sphere 
which they occupy, was formed for the grander beings 
rather than for the less, and not for the inferior only. If the 
€0<BXistence of both were incompatible, then one must be 
omitted, that the other may occur; but where all can be and 
are in harmonious coincidence, the exclusion of either may 
be safely discredited. It is therefore more likely that man 
should have been in a habitable world from its commence- 
ment, than that either vegetables should have been alone 
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perradine it for eentories before animal life was called into 
veing to feed upon them, or that oi^anized animals should 
hare for any length of time been len in the possession of it, 
before that more perfect creature appeared, who was des- 
tined to be the lord and masterpiece of all, — who alone can 
know and govern it, — whose spirit allies him immediately 
to his Creator, — whose capacity is fitted for unbounded and 
universal actiyity and knowledge, — and whose unconfined 
improvability alone suits that immortal destiny, which 
hope, desire, belief, reason, and divine authority combine 
to assure him is awaiting his attainment. That the terres- 
trial surface should be sumciently furnished with plants and 
the intended animals before man was introduced upon it, 
would best suit his welfare and necessities. But after these 
had been created, there was no need of delaying his forma- 
tion ; and it is therefore concurrent with- the reasoned pro- 
babilities of the subject, that the creation of human kind 
should have, immediately succeeded that of their animal 
fellow-creatures. Correspondently with this deduction^ 
Moses exhibits the Divine Author as resolving, befonre the 
sixth day ended, to form that order of beings, to whose 
dominion he intended to subject the whole terrestrial globe. 
The principles on which mankind are declared to have 
been formed, are, that they should be the image and likeness 
of their Creator, and shduld be the lords and rulers of all 
animated nature. 

^' And Eumni said, let us make man.m our image, after our likeoear: 
and let them have dominion over the fish of the sea, and over the fowl 
of the air, and over the cattle, and over all the earth, and over everf 
cneplas^ thing that creepeth on die earth.''* 

It was a superb destiny that man should be appointed to 
be the image and likeness of God ; but it is emphatically 
here revealed to us that this was the object of his creation^ 
and this fact and principle are repeatedly alluded to after- 
wards, in both the Jewish and Christian Scriptures. It is 
ithereby made a prominent truth, and as such demirnds our 
most intellectual meditation. Let us consider by what pro 
cess this sublime result was intended to be procmced. 

* Gen. i. 26. " So Elohhn created roan in hie own image. In the 
Image of Elohim, he created him. Male and female, he created them. 

"And Elohim blessed them, and said unto diera, he fruitful and 
multiply, and replenish the earth, and subdue it; and have dominion 
over the fldi of me seiL and over the fowl of the wr, and over evMcy 
•Ivkjg xhmg that xnovetn upam the earth." 27«26L 
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Man consists, like the animal elasses, of a material bodj' 
and of an immaterial principle of intellectiud life. But he 
differs from them in this ^reat and distinguishing peculiaf^ 
ity, that bis mental principle is of a diviner uatura, and i» 
stated to have (»ri^nated from the Deity himself. For, 
after mentioning his material formation from earthly ele- 
ments, " the dust of the ground," the sacred record expressly 
adds, that his Creator " breathed into his nostrils the breath 
of life, and man became a living soul.'> He became a 
living soul, because this divine breath was breathed i4to 
his IxKlily frame. No difference of origin could be more 
distinctly marked. The regal Solomon has impressively 
signified hi& clear perception of it by these discriminating 
words ; — 

" Then shall the dust return to the earth as it was ; and,the spirit ahBU 
return unto God who gave it." — Eccl. zii. 7. 

I will not enter into a metaphysical description of the 
nature ^of the human soul in tnis letter. We all see and 
feel its difference from the animal mind, and its great, un- 
approachable, and ever-increasing superiori^. Its pro- 
gressive, and as yet unlimited, improvability, is quite 
sufficient to distinguish it, permanently and specifically ^^ 
from all other classes of life or mind that areknown upon 
our earth. Its origin was^ the divine breath. It is therefore 
an emanation from the Divine Spirit, and in this sacred 
source of its existence, its similitude to its Creator began. 
Its intellectual and moral powers and qualities may be as- 
sumed to have a proportioned resemblance in essential 
nature, though but in remote miniature, and Infinitely infe- 
rior. We feel and think in some respect and de^ee like 
our great Autlior, however diminutive the proportion may 
be — we are addressed by him, throughout all his revela- 
tions, as if we did so — he nas therefore made our intelligent 
spirit in such a likeness to his own, that there can be 
intercourse and communion, and sympathy, affection, and 
affinity between man and his Grod. His sacred mind can 
at all times, from this similarity, make itself intelligible to 
us and perceptible by us. He can at all timfes impress our 
sensibilities, and communicate his influences. We are 
essentiall]^ his image and likeness in our original nature 
and capacities ; and the more steadily and succesafiilly we 

• Gen. ii. 7. 
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adTOBce to aM the attainable perfections of our being, the 
more complete the actual assimilation will become.* It is 
fot us to accelerate this grand consummation of our destiny. 
At present, the ^neral habit is rather deterioration th&n 
process— a diminution and degradation of the original 
similitude, instead of its preservation and enlargement 

Thus capacitated by its sublime origin to receive and 
feel and comprehend the ideas and sentiments of the divine 
mind, an ample store of these was prepared for the human 
«oul, in the rich, the splendid, and Uie multifarious creations 
of the external world which was provided for its habitation. 
It has been an important object of these letters to suggest 
to you, or rather to induce you to recollect, what all must 
perceive and recogni6e,'that m the creations which surround 
us, we ^ee in actual realization, in visible intelligibility, the 
mind— the feelings — ^the thoughts— and the powers of our 
God. Creation is a peculiar representation to us, and to lis 
alone, of the intellectual nature and capabilities of our Cre« 
«tor. It not only presents hk ideas to us in sensible 
realities, and causes these to come to us in our sensorial 
impressions, but it is also an intentional selection of such 
of them as he wished and resolved to become known to us, 
and to be parts of our understanding. ' His works within 
our ken do not show to us all his powers. He has hot 
«xhau8ied himself in our flobe. No single world can have 
iiuch an effect No nunwer of worlds could compteteiy 
display him. Omnipotence will always be greater than 
what It produces. To be edmighty, is to have & boundless 
and endless power of creation; — and whatever such a be- 
ing chooses to form, is only a portion of what he can create. 
Each operation is an additional- display of his illimitable 
possibilities. Every one contributes to enlarge the sense 
and certainty of them, to all who can contemi^ate them^ 

* Young's impreBBive lines have this allusion : — 

" How pool) how rich, how abjec^ how august, 

How complicate, how wonderful, is man! 
• • • • • • 

Connexion exquisite of distant worldal 

Midway from Bothing, to the Deity ! 
A beam ethereal, sully'd and absorpt ! 
Though sully'd and dishonour'd, still divlnol 
pirn miniature of greatness absolute ! 
An heir of glory ! a frail child of dust ! 
A worm! a god!" '' 

; Night ISL 
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without ev*er marking tlieir boundary or s^roaching'to 
their cessation. 

— In the myriads of shining orbs above us, which our science 
has now attained to descry, and which have been multiplied 
by improved telescopes, from the thousand to the million 
numeration, we have so many fur^er representations of 
His omnipotent mind, and of its realized conceptions and 
will. Each of these spheres of bein^ contains so many 
diistinct and augmenting displays of his intellectual char- 
acter and power. It is by his creations, only that he can 
give to his ratiional creatures an adequate knowledge of 
his intelligence «nd {>otentiality. What he thus makes 
perceptible to them, is. that which is to constitute Uieir 
knowledge, and to form their ideas ; and we cannot have 
any other. Our science arises from the study oif his works, 
and of their laws and designed phenomena.* Nature is his 
own chosen representation of himself to our sight and 
observation. He has placed it before us, around us, and 
above us, in all the foims which the preceding letters have 
noticed, in order that by contemplating and knowing it, 
his mind, as there revealed, may .become our mind, and his 
science our science. By this admirable and gracious plan — 
in this sublime school of divine instruction, which makes 
the learning we imbibe a delight and a blessing, he begins 
the process of forming our mind to be thus far the intellectual 
image of his own — ^a marvellous result, by a most interest- 
ing process ; but a result, which no one, who calmly reasons, 
can dispute or deny- 

For, what knowledee have we, but that which is derived 
from the external wond 1 — and what is that world, but his 
creation 1 — and what is creation, but the composition, struc- 
ture, and arrang^ement of all things, according to his previous 
designs, plans, intentions, will, and mandate 1 . In studying* 
creation, in any of its departments, we therefore study his 
mind : and all that we can learn from it must be his ideas, 
his purposes, and his performances. No author, in his 
compositions — no artificer, in his mechanisms, can more 
truly display their talents and ideas to others, than the 
unseen Creator manifests his thoughts and intelligence to us 
in the systems and substances which he has formed, and 
presents to our continual contemplation. In this sense, 
nature is an unceasing revelation of them to us. ' 

This grand truth leads us to perceive that the chief object 
of the multiform richness and diversity of his earthly crea- 
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•iioDS, which we have been surveying, was to convey to Xht 
human mind, and to all its generations from age to agO) 
and as every new race arose to each individual of it, that 
knowledge and participation of himself which he desired 
to be a permanent part of the human mind) and to train it 
into a likeness to his. The various departments of nature 
which have been briefly recapitulated, the planetary, the 
terraqueous, the vegetable, and the animEd,— constitute the 
knowledge which he has selected and appointed to be the 
knowledge of mankind, and to be that portion of his own 
knowledge which he wishes them to possess. Of this, he 
settled that our ideas should be formed, and to these, pro- 
Tided materials should be confined, for, beyond them we 
cannot 1^0. We must furnish our minds from this large and 
diversified provision. We must give them this knowleg^e, 
or none. We cannot give them any other while we reside 
here. Another world will open a new scene of his crea- 
tions, and in them afford us new displays of his intellect^ 
and new materials of sensation, perception, thought, and 
feelings But in the present, we can only obtain what is 
before us and about us. Of this, we may take and acquire 
as much or as little knowledge as we please. The more 
we imbibe, the more we shall be in this respect his image 
and his likeness. Most of us are contented with a moderate 
portion ; many, with a general outline ; some, with a very 
slight and superficial survey; others, with almost none. 
This is left to our personal taste and choice. It is ever 
inviting us to make itour possession, and it rewards with 
mental happiness every spirit that will acquire it ; no other 
enjoyment is so unsatiating or so lasting; nor can its abun- 
dance be exhausted. The most informed and indefatigable 
philosopher has yet as much to learn and discover, as he 
nas appropriated. Myriads are now exploring nature in 
all directions, and find that the more new tacts of its beingS| 
laws, substances, and qualities they discern, the more they 
also perceive remains unfathomed. Nothing in it, that has 
a material form, can be pronounced to be unknowablis. 
Human sagacity still finds every region of substanees, 
penetrable yet further by ita patient industry and continued 
thought. We are gaining more insight into their principles, 
laws, and phenomena, erery year of our existence. The 
grand system, and its active agencies, and their diversified 
results, are becoming more distinctly seen by every fresh 
Ceoeration of human inquiries. . The Creator becomesmoM 



410 SACRED HZSTOBY OF THE WOBLD. 

fully known as his earthly compositions are better under^ 
stood ; and thus man, his noblest earthly work, is now moirt 
completely fulfilling the grandest purpose of his Creator^ 
than at any pri<H- period of his prolonged existence; and is 
every year advancing, both individually and generally, as 
society in^roves, into that resemblance to his dreatM*, whidh 
at his original formation he was ordained to bear. 

We need not ask why that particular kind of knowledge 
which the earthly creations display, was appmhted to form 
and constitute the mind of man, because this question would 
be equally applicable to every other possible kind of know* 
ledge ; and the right answer must always be^ that it is what 
the wisdom of the Creator has decided to be most proper fbf 
his human race, most beneficial to them, and most improT' 
ine. Indeed, aU other kinds of knowledge would probably 
only have a similar result, for they wolild all be, and could 
only be, so many conceptions and executed bperatiohs of 
his divine mind — they would be only diffeirent portions of 
his ideas — they could originate only from him. Every 
sphere of being is but a varied portraiture of himself) so fax 
as its creations extend. Each conreys to its inhabitants 
that will duly contemplate the works he Can perceive, so 
much of the divine thoughts, feelings and will, as their 
Bubstancea and agencies exemplify. Hence, all kinds ot 
knowledge from nature are valuiu>le to us, and our own 
world as effective for our improvement, as any otl^r, ia 
this view, is likely to be. - 

Such an external world having been provided to j^ve to 
the only intelligent beings that were to inhabit it, wha 
could explore and comprehend it, this knowl^ge of their 
Creator, and this participation of his intelligence,— he 
formed this race of beings upon these principles. He made 
theif bodies of material particles, like those of the precede 
ing animals — he gave them an analogous' system of fono* 
tions and limbs, of nerves and musdes ; — bat though he 
assimilated them very much to quadrupeds in their interior 
structure, <he has distinguished them with an external 
beauty of form, of countenance, of position, and of size, ta 
which no animated creature on earth has any parallel, or 
to which it inakes any near approach. The ape has the 
^eatest similarity in stature and figure, but is deformity 
itsejlf in comparison with the elegance, the harmony, tlie 
proportion, tne movement, and the gestures of our taxpenoi 
being. Nothing animal, resembles the vweied 
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cJf tiie human eye ; nothine approaches the charm of the 
human smile. None have Uie coloured beauty, the delicacy 
and the softness of the human skin. Noae possess man's 
lofty eleTatton of head and upward idlk, and the soul- 
expressing features of his attractive countenance — interest- 
ing and intellectual in both sexes, but peculiarly lovely in 
all well-nurtured children, and in many a female form. No 
mind has conceived, and no art produced, any beautv of 
material figure surpassing that which nature has exhibited 
in some or other of her human progeny. Has this, indeed, 
in its most realized perfection, been ever equalled by the 
finest creations of the painter, the sculptor, or the poett 

The general circumstances which have been observed 
and stated, of our intellectual nature, and which have 
occurred to yours^f in considering it in your own ii)di» 
▼iduality, must have satisfied your judgment that the 
human soul is as clearly distinguished from all animal 
mind, notwithstanding the partial resemblances that exist, 
as the bee is from the sponge, or the elephant from the oys- 
ter. Independent of all metaphysical discrimination, the 
literature, the history, the arts, the mechanisms, and the 
manufactures of mankind, — all that ennobles, enriches, and 
deliglas a cultivated nation, show at once, with an irre« 
aistmie certainty, the immense superiority of the human 
«ouL It has discovered and acqmred the sciences, com- 
posed the wofks, displayed the feeltn|[B, performed the 
actions, and created the buildings, the ships, the paintings, 
the statues, the music, and all the other wonders of ciyiV 
iked society. These are sufficient facts to separate the 
human spirit from the animal mind. That never improves ; 
that, in no age or country, has effected any proeression ; 
thibugh it sees, hears, a^^ feels as we do, and thinks and 
reasons, wills and judges on its perceptions, so thr as its 
sqpipetites are eoacemed, much as we do on ours. But there 
is its limit Beyond tha^ small, though useful circle, it 
never advances. In our appetites, cmd in the mentat 
agency which they stimulate and acquire, we have a kin- 
ship and a similitude, but no further. When our moral 
jtartnciples begin, when our improvabilities develope, — when 
we rise beyond our animal wants and desires, — when we 
study nature, — when we cultivate literature, — ^when we 
aeel^ after knowled^, — when the reason and the sympa- 
thies ascend' to their Creatoir,««-we distinguish our spirit 
from tfaa anittiid vM Ibrexer,- To none of these tbuMK 
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oaa ibat attidn.- It is incapable eitker of reoeiTing or of 
comprehending tbem; ana these ennobling powers an<f 
their phenomena^zpress and iilusCrate the amazing difTer- 
eaoe which part A from onr fellow bmtes, more impreA^ 
sively ihan any verbal definitions or descriptive particu-^ 
larity. Their faculties, instincts, and powers are admira* 
ble K>r their class of beinff, and enlarge our notions of ther 
benevolence as well as of the all-mightiness of our com-' 
mon Maker; but they bear no comparison with th^ 
transcending capacity, qualities^ and achiievements of their 
human masters. 

The soul of man,. indeed, exhibits a greatness, a strength^ 
a penetration, an expansibility, and- a creative power, 
which urge us' tcr inquire if any order of being, except the 
divine source of all that exists, is superior to what die 
human spirit now is in its essential nature, and w^ 
become in its most perfect state. It is net easy to suppose* 
that any can be superior to that species of being, which^ 
the Deity deliberately and purposely made to be the image 
and likeness of himself, and whose vital spirit was bis own- 
breath. What cfeated natuve can transcend such a forma*^ 
tion and (Hriein 1 

Seraf^ic beings may difier in qualities and knowledge.. 
They must do so, if their form and sphere be dissimilar to* 
our own. Our knowledge is derived from our senses and' 
external world, as theirs we may assume to occur to them-' 
£rom their faculties and their locality. All knowledge givee^ 
pow^ in its j>os8ess<Hr, according to its natuie ; the powev' 
that follows from possessing it, and from actinffwith it, and 
upon its suggestions, and by its ^dance. This power it 

Srodiiees in me persons that attain it, beyond what others 
ave who are deficient in it A nmn who has acqaired the 
knowledge ef ship-buildinff, of metallurgy, or of watcb' 
making, has a power whidi I have not. He can by that 
do what I am unable to perform — he can make aship, iron,- 
metal, and instruments, or a watch ; as another, wno hae- 
acquired weaving knowledge, can fabricate doth or cotton' 
dn»ses ; and other artists a portrait, a bust, or musical con- 
eerto, and a thousand other conveniences of domestic and 
■oeiallife. 

We have no personal knowledge that there are any being» 
inr existence besides ourselves : but this is no reason for^onr 
denyine or disbelieving that there are any. We have nor 
penond. knowledge os the marine animab that are now 
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living at the bottom of the ocean, but we may be certain 
that myriads or millions of animated forms are there. We 
Jcnow nothing of the tribes that are occupying the centre of 
Africa^-die undiscovered islands emd the unvisited re^onfi 
of our earthj'^but we can rationally and positi^ly infer 
that these places contain human beings, as well as many 
birds, quadrupeds, and insects. We know that the localities 
iox their habkatibn are subsisting, and we addlhe deduction 
of their existence from the analogies of our experience cf 
the rest of our globe, with which we are more acquainted. 
We make the same kind of conclusion from -the radiant 
orbs we see above us. The planets, which move like our- 
selves round the sun, and the stationary stars, which seem 
4ike sunsXhemsel vea, are sensible proofs that material worlds 
•exist, on which «entieflt or intelligent beings may live, as 
we do here; and it is more reasonable to suppose that they 
are occupied by such, than that they are mere brute sub- 
stances, vacant of all life and feeling. No educated mind 
therefore can doubt, that the universe is replenished with as 
many spheres of animated beings, as there are radiant or 
(reflectine cnrbs fitted rfor their abodes. But it does not at all 
follow, from the certainty of their existence, that they are, 
in spirit and intellect, and thorefore in the power whicb 
Tesulta from mettlfd capacity, «f a superior ^tnlor to our- 
selves. 

But the inhabxtsata of the planetary and frtarry wodds, 
atid ofaM. ethereal regions, amid or beyond them, must dif- 
fer from us in knowledge, and in that possess the superiority 
which any knowledge gives to those who are without it 
If their worlds of residence were exactly like our earth, 
t^ey could have no other materials of knowledge than those 
which we are enjoying, and would thereby only be on an 
quality vfith us ; but if the composition, Ihe structure, the 
laws, qualities, agencies and relations of their places of 
residence, differ from ours, the knowledge of each order of 
being must be proportionally dissimilar. Yet dissimilitude 
is not in itsdf essential to superiority. Each world would 
be superior to the oljier in its own pecidiar knowledge, 
which differed from that of the other, and of which the lat- 
ter was deficient; but neither might be unequal in the ability 
1)0 attain it, in the same state and circumstemces. Thus, we 
possess the advantage of knowing the laws, and phenomena, 
and c|ualities of our terrestrial habitation, and its living 
creatures, which angels who do not live among us, but reside 
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Under a different economy of persons and things, iiate Hflt 
attained ; and they would transcend us in the knowled^ 
and use of all Uiat was peculiar to themselves. They co«ud 
not form our manufactureSj until they acquired otfr aeoBtt^ 
tions, and learnt, like us, to do so. Nor could ^iire imitate 
tlxem, v^thout education, perceptions^ and exertions^ ixxreB- 
pondently appropriate. 

But knowledge is only the fttmiture, the materials, and 
t)ie instruolehts of the mind — and not the mind or spirit 
itself. This may be alike in sdi classes of intelligent being ; 
and their dissimilarities of power and qualities may result 
from their material freuhe and appropriated world. As the 
planets are material structures, and tne stars se^tt also to be 
extended substance, it would be most congruous with all 
that we know, to suppose that the beings which inhsAiit 
theth have also material forms, of some sort or other. It is not 
easy, from our own experience, to conceive kow ai^y created 
spirit can act on external matter without a material organ- * 
i£ation< The necessity of this addition to our soul, in wdet 
to give it power over outward things, induees us to^mippose^ 
that the same medium of efloctive ageney is requisite Co all 
other created natures, that have to live in substaMial ttbodesy 
and with creatures ^jid Uiings of a similar solidity. Hence 
it i$, perhaps, that our own spirit, to enjoy its destined reiv* 
ovation, and celestial beautincation, is appointed to have 
another corporeal organization, although of a fiur more 
spiritual and excelling kind to its present bodily system. 

But all science, all phenomena, all knowledge, and aU 
powers, can originate to every orb and order of lyings from 
one source only — the Divine fountain of all. Every worlj 
of existence must have been his conception Jind produo 
tion; and every form and*spirit which are within it. His 
mind has constructed each ; the same mind ; the same po« 
tentiality ; with the same moral and intellectual nature and 
perfections; But as every being can only act hke itselfl 
and be itself in all Uiings — sa preeminently the first and 
greatest of all ; and it is therefore to be inferred, that all 
Its creations will display their Mak^r with a harmonious 
simil^ity. He must cq^pear alike m all. His essential 
character atid predominant i^ualities will mark and pervade 
every sphere he may form, on the principle, that he cannot 
but be, at all times and in all things, himself. All the worlds 
of his immense universe will therefore alike exhibit their 
Creator to their intellectual populations. He may arrange 
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6ie porfideB of matter into new eonfigurations, and modify 
ha ethereal agencies within them, in millions of millions 
«f diversified forms. He has done -so with the material 
elements of our earth. Both the animal and vegetable 
kingdoms display, as we have seen, this multifariotis varie- 
ty. But stiil one principle of formation, one system of cre- 
mating mind"- one maker, one will, one kind and character 
of intelligeace appears in all. Every thing is exuberantly 
diversified, but nothing inconsistent or contradictory. There 
is linked and adjusted counteraction ; but no incongruity, 
hostility, or absurdity. We may apply these remarks to 
«very orb of being we survey. The same God ) the same 
Accordant system of creation ; the same forming mind ; the 
same character of thought and will ', the same principles of 
agency and intention; the same moral ^nd intellectual 
attributes or perfections ; the same science and sympathies 
•^may be expected to appear in all, and to cause m aH their 
several inhabitants a similitude of impressions, feelings, 
and conduct 

From this view, may we not suppose that in nature, vir- 
tues, reason, and mental sensibilities, and in the great out- 
lines and constituting principles of knowledge and thought, 
the angelic classes, and all intelligent beings, and theroore 
the human race, may have the greatest resemblance to each 
other 1 — and that their difference will arise chiefly, from the 
different use which they make of their essentia] qualities 
and attainments; and. from the varying acnd appropriated 
materia! knowledge, which the pecniiar external world of 
ea^ may occasion, and enable them respectively to acquire ? 
As far as sacred history has disclosed any circumstances of 
this sort to vs, the paraUe^ has some foundation. There 
eould be a Satan among angels, as well as an Adam among 
tnen. Both orders of Ming are therefore fallible ; both fur- 
nish instances of transgression. Thus the suggestion, that 
the human spirit may, in its essential nature, in its im- 
j>rovable capacities, and in its powers and possibilities of 
progression, be inferior to no order of bemg which the 
generid Creator has been pleased to form, seems not to be 
an irrational or an unwarranted conclusion. 

One marking principle that accompanies the human soul, 
seems to be, that it shall progressively furnish itself with 
knowledge, and form its morcu character and qualities. It 
is placed in a world full of the materials of knowledge, 
wiith it is to acquirs ^m its sensations, and ^r its aAisr 
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Operations on its perceptions; and alMRin^ng alas widi 

many living beings, and numerous agencies, which font 
|he soul into action in Tsxious respects during aU its wake- 
fill hours. Amid the impressiotis and excitations from all 
these external things, our intellectual being has to ibrm'itsetf 
into an individual peisonality, of some sort or other, during 
the course of its mortal life, as its nervous organization en- 
larfifes — as its ideas increase — as its feelings multiply — 
and as the stimulations and incidents of its daily life suc- 
cessively operate upon it. We strive, by artificial tuition, 
to give Its thoughts and habits, during its younger period, 
the tendencies we prefer. Instruction is a great assistant: 
our own conduct a greater. Youth comprehend and imitate 
what they see, mudi more than they understand or apply 
what they hear. But under both circumstances, and in 
every instance; it is self-formation which forms the matured 
spirit. The soul is an individual mind, distinct from every 
other,, and always feels and acts as such. It is a separate 
self, which comes continually into vicinity, and into reel* 
procatin^ sensations with other selfs, as peculiar, as distinct, 
and as mdependent. Each acquires its own sensations; 
makes its own perceptions and associations ; feels alone its 
own feelings; makes for itself its own reasonings; has 
and uses its own will, and forms its own judgment and 
habits. By this separate and distinct self-agency on all its 
intellectuid acquisitions and sensibilities, and amid all the 
circumstances which occur to it, every soul, as its body 
grows and as its earthly life continues, forms itself into a 
personality which is peculiar to itself; which cannot but 
iiave many similarities to that in others, from possessing a 
like frame, and living in the same society, but which always 
attains and exhibits some qualities, feelings, opinions, and 
habits particular to itseli', and keeping it, while it lives,, a 
specific and individual diversity. Each of us becomes a 
being generally resembling our habitual associates, but yet 
distinguished from them all by a special personality of 
mind, inclination, character, aiid conduct, with which no 
other is exactly identified. This difference arises from the 
principle, that each human spirit is always forming itself 
through life in its own way, and by its own process, what- 
ever It may be taught and whatever sensations it may 
receive. It is in no case only or servilely what its sensa- 
tions mak^ it ; nor what ^ny force, persuasion, or education 
may be directed to form it to be. - flach of these, by putting 
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It oader Agencies and necessities that impress sIroBgly its 
attention, and limit its free aeency and habits, cause very 
considerable effect upon it. Hut amid every impulse, vio* 
lence, temptation, motive and necessity, to which it can bs 
subjected, or which may be brought to act compulsorily 
upon it, it will still always be a peculiar self,— a distinct 
personality, — an individual being, — feeling and thinking 
and wishing as it may like and choose, though the superior 
power of other persons or tilings may fetter its actiomi. 
The interior faculty continues to form itself and its mental 
operations, in its own way and by its own free choice, and 
cannot but do so, from the essential freedom and independ- 
ence, on all but its Creator, of its own original and essen- 
tial nature. 

With this principle of self- formation, the soul seems also 
to possess an original aqd indestructible property of self- 
will. This seems to be a natural quality of all intelligence. 
It cannot but will, as it cannot but perceive, think, and feel; 
and it cannot but will like itself, because every being can 
only act like itself, and not like another. It must be that 
being, before it could do so. The soul must therefore will 
for itself^ as it thinks for itself. This is self-will, as the 
other action is self-thought. No man thinks in all re^pecte 
like another, — and no man wills in all things like another. 
£^ch thinks for himself, and wills for himself, as he sees 
and bears for himself; and, as we have observed, also forms 
himself. Self-will, or the willine according to his own 
nature — ^to his individual personality— *to his separate and 
interior self, is therefore tne inseparable property of every 
one. None can divest themselves of their will, more than 
of their thought They must will while they exist, as they 
must so long breathe and live. This self-will always wills 
according to its own nature, upon its own sensations and 
inclinations, and as it chooses. Self must not be itself before 
it could do otherwise. This self-will is that which, under 
another denomination, we call freewill. It is always free 
to will, and always wills according to its own choice. In 
this respect it has no master, and no overruling necessity ; 
and can have none, because it is an essential property of 
intelligence to will, of which only annihilation can deprive 
it The compulsion which we feel, comes not upon our 
will, but upon our acting on our volitions. We have a 
natural and unavoidable freedom of will, but we have not 
as free a power of acting upon our will. All external things 
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act more or less on our free agency, but not on our freewill 
The prisoner, blinded, beaten, and chained in a dungeon, 
can yet^iU as he pleases, and has repeatedly shown that 
he does so. Even under the severest tortures, inflicted on 

Surpose to compel him to will as his tormentors require, the 
uman spirit has on numerous occasions proved, that it is 
not only still exerting its freewill in opposition to the 
agencies which make it suifer for doing so, but that it can 
even avow that it will continue to exercise its liberty. Even 
where it seems to yield to violence, it is rather an extorted 
verbal submission than an actual surrender of its freedom. 
It only forms a new self-will in the apparent acquiescence. 
It wills to comply with the injunctions of the cruel power, 
in its words and conduct ; but I cannot doubt that it also, in 
its secret movements, wills to hate the persecutor and his 
requisition, and the conformity to which, in this violence, 
it assents. Its hostile will remains as it was, and keeps its 
freedom as strongly aS ever ; (hough it wills, for the sake 
of ending the inflicted pain, to submit to spetik and act as 
the oppressor has enjoined. It seems to me that it cannot 
but do so. The will cannot destroy its own essential free- 
dom by any act of its volition, as the mind cannot divest 
iiself of its power to think. It may, by new resolutions of 
its will, alter its expressions of it, and its acting upon it 
But that, under the pressure of disagreeable necessities, (he 
human action and the v[i\[ are continually at variance, 
though no external sign of the diflTerence is suffered to ap- 
pear, we may percfeive every day in society, and not tinfre- 
quently feel in our own personal experience. The will 
never seems to change but by its own choice, and th^n it 
makes the alteration only because it wills to do so. It 
exerts its freedom in adopting the mutation, because it does 
not alter until it pleases to change. For these reasons, I 
infer that this self-will, or freewill, always willing as it 
chooses, though not often able to act as it wishes, is an eft* 
sential property of the human soul, of which it cannot divest 
itself, nor be divested. 
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LETTER XXL 

On the jpeeuUarities of the human body, which eonfr^ute to the 
superiority of man— hie erect head and form— his peculiar lege 
and/eet—-hi8 powerful am and hand— his delicate and sensitive 
akin. — The female creation. 

The bones, muscles, blood, arteries, veins, nerves, and 
brain of the human frame— its breatjj^in^, digestive, nutri- 
tive and circulating systems — its sensorial organs, and its 
moveable legs — its desire and need of food — and its sensual 
appetites and passions — are all similar or nearly so to those 
of most quadrupeds ; and are shared by us m common, 
more or less, with all animated nature. In these we are 
like other animals, and they are like us — ^in these resem- 
blances we are so nearly related, that if we were to be 
judged by a superficial view of our bodily structure t^lone, 
the brute and tne man would be thought to differ more in 
£gure than in nature, and mieht seem to be in more frater* 
nil kinship than ia usually admitted. 

And yet If more closely bompared, the human body is 
found to hate some peculiarities, which, even exclusive of 
its unequalled soul, attach to man a decided and permanent 
distinction and superiority, which no order of animals can 
rival, imitate or acquire^ Of these it will be sufficient to 
particularize four differences, which are quite enough to con- 
fer on our species the power of subduing, transcending, and 
governing every other class and kingdom of terrestrial nature. 

The first is the os sublime — ^the erect structure, which 
both Ovid and Cicero remarked and panegyrized.* All 
other animals are so fiiamed in their bodily construction as 
not to possess this beauty and this advantage. They are 
made to be prone, with the exception of the Simla tribe ; 
and they cannot raise themselves on their hind feet without 
pain, awkwardness, and inefficiency for any continuance. 
And though the ape and baboon class have more power of 
supporting an erect posture, yet they cannot do it with the 
facility, activity, strength, energy and natural ability of 
man, and do not appear to derive any benefit firom it over 

* " Pnmaque cum spectant animalia caetera terram, 
Os homini sublime dedit : — coelumque tueri 
Jussit; et erectos ad sidera toUere vultus." Met. L. 1, r. 84- 

Cicero's eloquent allusion to this distinction in man, occura in Ids 
moral " Offlcia," addressed to his son Marcus. 
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their fellow brutes. But in the human race, this erect sta- 
ture is the foundation of their dominion and superiority OTer 
all the rest of the animal world. 

The second peculiarity is tlie bony, muscular and Iie;a- 
mentary structure of the human legs' and feet ; which ^ve 
to his body in its erect posture, a solidity of support, united 
with an agility, facili^ and variety of movement that no 
other animal possesses, in equal applicability or effective 
power. By his legs and feet, man is fitted for every kind 
of motion, except th|t of flying; and though some quad- 
rupeds excel him in temporary s[veed, none can vie with 
him in his universality and diversity of locomotion, nor in 
his power of continuing it A man cannot outrun a horse 
for a limited distance, but in a protracted journey- will fre- 
quently walk him down.* 

The third, and chief distinguishing superiority which I 
shall notice, is the human arm, with its hand and fingers. 
This is indeed the sceptre of his power — ^his instrument of 
domination — ^his all-conquering and all-transcending me- 
chanism. It has all the potentiality of an enchanter's 
rod, and has achieved those wonders of human art, streijifth 
and ingenuity, which the magicians of our imagination 
might toil in vain to surpass. We have not the eagle's 
talons or the lion's claws at the end of our fingers ; but we 
can arm them with swords, guns, and bayonets, far more 
terrible. All that we admire and dread, and use in mechan- 
ism and manufacture— in art, war, luxury, labour, and com^ 
fort-— is the produce of the human hand. Anatomy will 
explain to you the minute and scientific formation and 
arrangement of our bones, and their articulations in this 
limb; and of the muscles and ligaments which move them, 
in such instantaneous obedience to our thought and will. 
The distribution and diffusion of their appropriated nerves, 

* Birds and monkeyB, and some other quadrupeds, make consideraUa 
fise of their toes ; but not more than mankind might equal, if they chose 
10 put these flexible and obedient members of their feet into dajly use. 
ThuB appears not only in those maimed persons who have learnt to write 
and sew with their toes, but also in the general practice of the Hindoo 
nation At the present day. Mr. Ward, who narrates what he saw amoQg 
them, says that the toes " in India are second-hand fingers. They are 
^ed the feet'fingers in Bengalee. In his own house, a Hindoo makes 
Use of them to fasten the clog to his feet by means of a button, which 
slips between the two middle toes. The tailor twists his thread with 
them ; the cook holds his knife with his toes, while he cuts fish and 
vegetables; the joiner and weaver could not do without them. Almpst 
every nadre has twenty different uses for bis toes.'' Ward's Yi^w of 
Hindoos^ r. I, p. 187. 
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we also not less remaikable and curious -, by which we not 
only have the readiest exertion of a powerful force and 
activity, but also of a delicate sensitivity, to which, even 
the ape's most resembling forehand or paw has no preten* 
•ion or similarity. 

These three advantages give all the bodily efficiency 
which man's transcending soul requires. Without that 
informing spirit, little comparative benefit would be attained 
from them; as that, without these^ would be also inef* 
fective ; but both united in the combination which occurs in 
the human race, man is the irresistible sovereign of the 
globe he inhabits ; and in all ages of his existence has 
attained, asserted, and preserved his predominance — as he 
was framed and intended and empowered to do by the 
general Creator. 

The fourth great dissimilarity which may be remarked, 
and which is more immediately connected with our intel- 
lect, our sympathies, and our sensibilities, is the beautiful 
and delicate skin of the human body. Hasty and aplenetic 
men have inveighed against providence, for sending us into 
the world so iiaked of all covering"^— so destitute oi natural 
clothing— so exposed to all iniuries and sufferings of tem- 
perature and wet — while other animals have feathered, 
wooly, hairy, horny, shelly, or leathery outsides. Grumb- 
ling imbecility! Would any such querulous declaimers 
excnange their admirable skin, for the hide of a beast, the 
scales of a crocodile, or the feathers of a turkey 1 Could 
any mind that sees, feels, or reasons, desire to have the 
physiognomy of a horse, an ea^le, a lion, or an elephant, 
msteaa of the human face divine — instead of its lovely 
complexion, its eloquent features, its attractive delicacy, 
and its impressive dignity? But, independent of all 
beauty, and of all that delig'hts the eye, the taste, and the 
touch, in the human skin, who would relino^uish the mental 
advantages which we derive from its exquisite nervous sen- 
sitivity ? We could not have a large portioii of our sensa- 
tions and ideas without it It is the delicate sensibility of 
the ends and inside of our fingers, and of our palm, which 
provides us with an important part of our most useful 
knowledge. The connexion is unceasing between our 
mind and its delicate* skin. A fine nervous expansion, 
proceeding from the brain, is purposely spread over the 
outside of our bodies, immediately under the last cuticle. 
That our intellect may have the benefit of Uus tmiversat 
fensitivity, it is materially asaoeiated with our moral feel* 
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ingi and with our best sympathies. No sman poftkni ef 
the tenderness of our nature, and of our compassionate 
benevolences, are related to it With the hide of a rhino- 
eeros, or the wool of a sheep, or the shag&fj coat of a bear, 
we should not possess the feelings of a numan heart; nor 
tbe intellectual sensibility of a cultivated mind. A com- 
parative stupidity, hardness of nature, insensibility, rough- 
nesS) cruelty, or savage humour, would characterize us in 
such a transformation, as corresponding qualities accom- 
pany other creatures, according an their outside habiliment 
diifers from our beautiful exterior. 

But one Of the most beautiful, most interesting, and most 
benevolent ideas of the Divine Mind, in bis creation of the 
terrestrial economy, was thb conception and formation of the 
female sex. No other production has contributed so muck 
to the improvement ana to the happiness of human nature. 
It was the divinestof our great Autnor^s works on our earth ; 
for it was one of the wisest as well as the loveliest of his 
philanthropic inventions. When he declared, as the reason 
of this particular creation, ** it is not good that the man should 
be alone,"* he pronounced a truth which every age and clime 
and nation have verified. The poet's dramatic exclamation, 
" " We had been brutes withom you,*» 

is not a Parnassian hyperbole — it is the simple and ever- 
lasting truth; not perhaps so much to the credit of our sex 
as our self-love would desire ; but it is an applicable com- 
ment upon our Creator's recorded observation. If man had 
been alone upon earth, geography and history unite to assure 
us^ that his populations, if such could then in any other mode 
have originated, would have been little else than the popu- 
lations of fierce and savage, violent and battling brutes. In 
this state, the uncivilized tribes of the earth are found to be, 
even with the society of women, where these are under- 
valued, oppressed, degraded, or despised •, that is, where 
Uiey are deprived of that influence which diey were created 
to aifTuse and possess^ — and, by its magical enchantment, 
to humanize anq meliorate. Respect and love of their wives 
and females may be deemed the great civilizing and advanc* 
inff principle wnich has, with some others,— but very pro- 
bably more efficaciously than any, — contributed to the 
unceasing progression of the Saxon, Gothic, and German 
nations,who conquered Europe from the Romans, and spread 
over it the populations and kingdoms which now adorn i^ 
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\rith a superiority to their ancient predecessors that has 
never retrograded. 

If mankind had been perpetuated without their milder 
companions, — from the pebbles thrown by Deucalion and 
Pyrrha, or from the teetn sown by Cadmus in the earth, — 
a stony and iron race would have been its perpetual inhab- 
itants. There is something in the active spirit and powers 
and strength of the manly portion of our common species, 
which loves difficulties, enterprise, exertion, competition, 
contests, labours, struggles, argument, battle, and personal 
display — which hastens to seize its wished objects with 
precipitation and violence — to fight instantly to obtain them 
— to strike down all resistance, and to overwhelm all oppo- 
nents. These Qualities and propens:ities would animate 
self-love and selfishness into continual strife, conflict, civil 
discord, and battle, if no softer and kind companions were 
about such fierce and angry beings, to occupy some portion 
of their thoughts and attentions — ^to create and cherish milder 
and sweeter feelings — and to provide for them the more 
soothing happiness of a quiet home and a domestic life, 
where tenderness, sympathy, good humour, smiles, gentle- 
ness, benignity, and aiiection would diffuse pleasures more 
grateful than those of irritation and contest ; and awakjsn 
uie sensibilities that most favour intellectual and moral culti- 
vation, and which gradually lead us to its attractive and 
nobler gratifications. 

Almost half way between sixty and seventy, I do not 
wish to express, or to excite, or to recommend those per- 
verted passions and sentiments which disgrace so mucli of* 
our poetry and literature — which so repeatedly mislead the 
young — and which hurry so many into habits, imprudences, 
vices, attachments, or engagements, that make their mature 
life a series of suffering, disgrace, or adversity. All our 
amiabilities and virtues-*-8kU that is right, noble, and good 
within us, require, at all times, self-govei'nment, deliberation, 
and judgptient. We have not a laudable inclination, nor an 
innocent propensity^ which does not need as much self- 
regulation as those which are immoral and deteriorating. 
The remark of Horace is a permanent truth, and universally 
applicable, that all actions have certain lines and bounda- 
ries, short of which, or beyond which, they will be erroneous. 

It is the virtuous female and the virtuous attachment 
which edone produce the benefits I have alluded to.* It is 

* Solomon, while he. warns u^afainst the dlBsoIute and dii^onoaredi 
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ft misfortune to us who are now living;, Chat society Bar 
fallen into such- expensive habits and ill-arranged complex!* 
ties, that the connubial union often cannot be formed with- 
out involving pecuniarjr evils, which convert its happiness 
into diswpomtment, privation, and anxiety. This ougphc^ 
if possible, to be rectified ; but as it has arisen from indi* 
Tiaual errors, I fear it cannot be rectified but by individual 
wisdom. Prudence must pause till it can adjust the oppos- 
ing incompatibilities. These, however, are eonsiderations 
attached to our present condition of civilized society, and do 
not belone to its primeval state. The general argument 
remains the same, whatever be the injudicious customs of 
any modem communities, or the results of our personal 
misconduct — and this is, that the female sex were created 
with such a frame and such qualities as to be a blessing to 
ours, and to all their human race-^that they have in all 
ages operated to make the male species better, wiser, and 
happier in proportion as their gentler nature and disposi- 
tions have been what they ought and were made to be,' and 
have had any influence-^and that they may fairly claim to 
be the authors of more than half the virtues, amiabilities^ 
improvements, and comforts, which are nowdifiused through 
human society. Alone, their defects would have nullified- 
many of their excellences. It is the combination of the 
qualities and excellences of the two sexes, on which the- 
improvements of human nature depend ; and this ap'pears 
to nave been the wise and Hind principle of their Creatorye 
in his system of the formation of his human race.* 

wbo disgrace their sex, does full justice aiid with an animated pen. Ur 
its nobler portion, who now, in Englana at least, form its general cW 
racter. It begins with his declaration of the virtuous woman, that " ber 
price te far above rubies ;" and ends with that interesting intimatloo, 
" Her children arise up, and call her blessed : Her husband also ; he 
praiseth her." Prov. xxxi. 10—28. 

' Hesiod has left us his estimate of the women of his dava, )n Yarn 
lecture of the formation of the first— his Pandora, or Grecian five ; half 
• admiration, half satire : 

" By tUe advice of Jupiter, Vulcan made her out (tf the earth, like a 
modest virgin. Minerva zoned an'd adorned her. The divine graces and 
dignified persuasion placed their jewels around her body. The seaaomv 
in their beautiful tresaes, crowned her with vernal flowerB, and Palla» 
adjusted the harmony or her form and features \ when, by the counsel' 
of Jove, his messenger Mercury framed within her falsehoods, winning 

eirases and deceitful manners, and gave her the power of voice." He& 
ly. V. 7^y—\. 

The Grecian ladies may have deserved the ^tviea and eirix>o«oy 
ifioi ; but might fairly allege that they had ttieee from their male coun> 
trymen, and not from nature ; as the mendacity of the Greek male pmn^ 
kulon was the frequent theme of their Roman cootemponuriea. 
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LETTER XXIL 

Th6 first state and residence of the human beinga created— the begin' 
ning of language— ihe fdu of mart— corruption and vices of the 
general popuUUion — its universal destructtsn by a deluge. 

The Deity having formed his human being, and stationed 
him in a pleasant region of the earth, watted by a river, 
and where he caused the riches of the vegetable kingdom 
to grow ; in this selected locality — the garden of Eden — ^a 
jfMiradise of natural beauty and delight — he introduced to 
Adam the Eve that was to share- his Kindest affections, and 
to form his chief earthly happiness. He began the intel- 
lectual education of his rational creature, by causing the 
various classes of the animal kingdom to approach him, that 
he mi^ht observe their qualities, and from these attach to 
them the verbal sounds or names by which he would after- 
wards know and distinguish them. This incident implies 
that Adam was also taught to put his provided organs of 
speech into their appropriate action, and to modulate his 
breath into varied articulations of audible voice. Language 
thus began with the names of living things. The first 
words were the notations of existing substances — the tnie 
foundation of all human speech; From the sensations and 
names of actual things, the mind proceeds to their qualities 
and motions ; and then ascends to the higher operations of 
marking its own feelings and emotions ^ of communicating 
its ideas and affections to fellow-beings, and of knowing 
and understanding them. . Thus language arises and ex- 
sands. It began in paradise, from natural realities, and 
oas be«n enlarging ever since, as the knowledge^ thoughts, 
pensibilities and reasoning of the human race have multi- 
plied in their various societies and in each individual soul. 

We now approach the great mystery of our creation, the 
fall apd sin of man : his loss of prinieval happiness, with 
the departure of primeval rectitude ; the commencement of 
moral evil, and of personal suffering from that and from 
natural agencies ; the introduction of p&in ; the deteriora- 
tion of human nature ; the defection of man from his Creator; 
the assertion of human independence ; the rejection of all 
other control; the reign of self-will; the refusal of self- 
j^ovomment; the preference of self-indulgence to sel£ 
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restraint ; the dislike of a moral superior, and of a com* 
manding legislator; the alienation of the human heart from 
its God, and the persevering tendency of the human mind 
to obey no invisible Lord ; the devotion of the spirit to its 
present enjoyments, and. 9- disregard of future consequences; 
a carelessness of inevitable death, and an indifference or 
dislike to a future state of existence beyond it ; Whatever 
opinion we may form as to the original causes ofthese 
errors and mischiefs, the fact of their occurrence, prevalence, 
and continuance, is indisputable. They appear promi- 
nently in every page of human history — ^in the characters 
and conduct of all ages and nations — in the daily habits and 
transactions of all existing society — in our own individual 
hearts and lives. Such a being, man has been ever since 
his primeval and paradisiacal day-^such he perseveres to 
be : and yet a very small use of our reasoning faculties 
cannot fail to satisfy every candid mind, which covets only 
the right of judgment and the unprejudiced truth, that in 
^uch perversity as this he could not have been created. To 
be such a mutilation of that divine likeness which he was 
destined to wear and appointed to acquire, cannot have 
been pleasing to the Great Perfection, whom he was to 
resemble. It is a counteraction to his purposes, and a frus- 
tration to his design — it is the temporary defeat of his 
gracious purposes in our existence — it is the present triumph 
of what is mpst hostile to him — ^it is indeed the result, which, 
as our Milton has sung, has 

" Brought death into the worlds and all our wo." 

But into the primitive history of this catas^ophe, and into 
(he philosophical considerations that will arise .as wemedi- 
tate upon it, I will not at present enter, for two dissuading^ 
reasons : the first— 'that to do justice to the momentous sub- 

i'ect, would require a longer space than the limits which I 
ave assigned to the present letters will' allow: and Uie 
second, and not the least influential Tnotive also, is, that it 
cannot be contemplated, so fitly and so extensively as h 
ought to be, to be rightly comprehended and appreciated, 
without some reference to the course of things and history 
of mankind after the deluge. 

From this period our present course and condition of 
natural and moral evils more immediately flow. They are 
what they are now, under the system of nature and 
altered constitution and position of mankind, since ^ 
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cevival anil reproduction of our species, subsequent to that 
^escifiting catastrophe. Our present vices and follies are 
more connected with our present state of being, than with 
the primeval formation or paradisiacal location of our first 
erring^ ancestor. J will therefore defer that representation, 
and those reflections which may assist your maturing niind 
4k> think and feel jiutly and fairiy about events and changes 
that we must all lament, and desire earnestly to remedy — 
until X find sOlficient opportunity and ability to lay them 
before you, as I should wish to present them to you. It 
will, on this plan, be only necessary to allude now to the 
jBftlamitous results. 

With these you are familiar. The dislocation, from a 
condition of unmingled happiness, into the common world, 
where laboui^ trouble, and sorrow were appointed to accom- 
pany moral delinquenev, as they do at this day — the 
destruction c^ one brother by the envy, resentment, or 
>moroae capriee «f another— the separation of the increas- 
ing population into two grand divisions of society — the 
.better and the bad — till the progress of time brought them 
into intercourse with each other, when all became cpntam- 
inated with the spirit and habit of common violence and 
immorality— these were the unhappy effects of the primi- 
tive departure from reason and ooedience ; and. the depri- 
vation became so universal and so irremediable under that 
constitution of nature and of man, which had been created 
for a ^and scale of his existence and felicity, that the 
Sovereign Lord and superintending benefactor tibought it 
Attest for the welfare of all succeeding races, that* the eor- 
rupt popi:dation which w^re then dis^acing and spoiling 
human nature, should be suddenly extmguisned. A deluge 
was the appointed visitation to accomplish this change.: 
mnd no general mode of destruction coula be less painful or 
more instantaneously effective, or present more durable 
monuments of its cause and operations. From this catas- 
^ophe, one fimiily was excepted, and preserved in an arti- 
ficial fabric built by them for that purpose, as commanded, 
.on a premonition of the intended calamity. 

In this ark of safety, such of the animal world as were 
Intendei to replace the genera that would perish, also found 
a shelter. And when these provisions for repeopling the 
earth with its animated races, in the new state and course 
of things that were ordained to succeed this calamity, were 
completed, the tremendous revolution occurred. ''The 
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fountains of the great deep were broken tip, and the flood- 
gates of the heavens were opened."* Prom above and 
below, the waters gathered upon the surface and multii^ied 
upon it, and rolled terrifically over it, till they covered the 
high hills, and destroyed the offending generation and 
every substance that was then existing wi3i the principle 
of life upon the habitable ground. We can but faintly 
conceive the appalling scene. Mankind were surprised, in 
the midst of their usual festivities and employments, by 
the sudden alarm of portentous danger rapidly Tushing on 
them from the blackening and howling sky. The sun was 
seen no more — midnight darkness usurped the day — ^light- 
nings dreadfully illuminated — ^thunder rolled with increas- 
ing fury — all that was natural, beased ; and in its stead, 
whirlwind and desolation — earth rending— cities falling — 
the roar of tumultuous waters-^shrieks and groans of 
human despair— overwhelming ruin — ^universal silence .' — 
and the awful quiet of ezecut^ and subsiding retribution i 



THE END. 



BOY'S AND GIRUS LIBRARY, 



PROSPECTUS. 

The publishers of the " Boy's and Girl's Li- 
Urary" propose, under this title, to issue a series 
of cheap but attractive volumes, designed espe- 
cially for the young. The undertaking originates 
not in the impression that there does not already 
exist in the treasures of the reading world a large 
provision for this class of the community. They are 
fully aware of the deep interest excited at the present 
day on the subject of the mental and moral training 
of the young, and of the amount of talent and labour 
bestowed upon the production of works aiming 
both at the solid culture and the innocent entertain- 
ment of the inquisitive minds of children. They 
would not therefore have their projected enterprise 
construed into an implication of the slightest dis- 
paragement of the merits of their predecessors in the 
same department Indeed it is to the fact of the 
growing abundance rather than to the scarcity of 
useful productions of this description that the de- 
sign of the present work is to be traced ; as they 
are desirous of creating a channel through which 
the products of the many able pens enlisted in the 
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Bervico of the young may be advantageously coO" 
yeyed to tlie public. 

The contemplated course of publications will 
more especially embrace sueh works as are adapt- 
ed, not to the extremes of early childhood or of 
advanced youth, but to that intermediate ~ space 
which lies between childhood and the opening of 
maturity, when the trifles of the nursery and the 
simple lessons of the school-room have ceased to 
exercise their beneficial influence, but before the 
taste for a higher order of mental pleasure has es- 
tablished a fixed ascendency in their stead. In the 
selection of works intended for the rising genera- 
tion in this plastic period of their existence, when 
the elements of future character are receiving their 
moulding impress, the publishers pledge themselves 
that the utmost care and scrupulosity shall be exer- 
cised. They are fixed in their determination that 
nothing of a questionable tendency on the score of 
sentiment shall find admission into pages conse- 
crated to the holy purpose of instructing the thought^ 
regulating the passions, and settling the principles 
of the yoimg. 

In fine, tiie pubUshers of the *^ Boy's and GirV» 
Library" would assure the public that an adequate 
patronage alone is waiting to induce and enable 
Ih^n to secure the services of the most gifled pens 
in our country in the, proposed publication, aod thus 
to render it altogether worthy of the age and tfao 
object which call it forth, and of the countenance 
which &ey solicit for ft. 
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ijyES ov THE APOSTLES and EARLY MAR- 
TYRS of the CHURCH. 18mo. [No. LoftheBoy*f 
and Girrs Libraiy. Pesigned for Sunday Reading.] 

Thia, as well as some of the sabseqnent nnmben of the Boy's 
and GirPa Library, is especially designed for Sunday reading, 
and the object of the writer has been to direct the minds of 
youthful readers to the Bible, by exciting an interest in the Urea 
and actions of the enpnent apostles and martyn who bore testis 
mony to the truth of t^eir missions and of the Redeemer by 
their preaching and their righteous death. The style is beaut^ 
fully simple, and the narrative is interspersed with commenta 
and reflections remarkable for their devout spirit, and for the 
clearness with which they elucidate whatever might appear to 
the tender mind either contradictory or unintelUgible. It is 
impossible for any child to read these affecting histories without 
becoming interested; and the interest is so directed and im- 
proved as to implant and foster the purest principles of religion 
and morality. The most esteemed laligfous publioatioiia 
throughout the Union have united in cordial expressions of 
praise .to this as well as the other Scriptural numbers oi the 
Library, and the publishers have had the gratificatiOD of ra- 
(^iviil^ from individuals eminent for piety, the warmest oon^ 
mendadons not only of the plan, but also of the manner in 
whicb it has been so fax executed. 



JDflHitS WORKS 

THE SWISS FAMILY ROBINSON; ok, ADVElf- 
THRES or A FATHER imn MOTHER and FOUR 
SONS ON ▲ PESERT ISLAND. In 2 t<^ ISmo. 
[Nos. 11. & HL of the 6oj*b and Girrs Librazy.] 

Tho puipose of this pleasog storj is to conTej instnictioii &i 
the arte and Natural History, and, at the same time, to incnlcato 
bj example principles which tend to the promotion of social 
happiness. Every one has read or heard of Robinson Cniaott, 
and the unriTalled and long-continued popularity of that admi- 
rable narrative, proves that the tastes and feelings to which it 
addresses itself are among the strongest and most universal 
which belong to human nature. The adventures of the Swiat 
fiuoily are somewhat similar in character, and, of course, in in- 
terest; and they illustrate, in the most forcible and pleasiBC 
manner, the efficacy of piety, industry, ingenuity, and good- 
temper, in smoothing difficulties and procuring enjoyments 
voder the flaost adverse circumstances. The story al)onnds 
with instmctien and entertainment, and well deserves the h^ 
ancomiom that has been passed upon it, of being one of tbs 
best childratt's books ever written. 

<< This little work is so much of a story, that it vrill seem a 
velazation rather than a school-task, and at the same time it 
will give the juvenile reader more practical instruction in 
Ititural history, economy, and tiu means of cotUrimng and hdpmg 
m^9 adft than many books of the very best pretensions in tlM 
department of in8truction.''~^.Awfon DaUy Advocate, 

**We do not think a parent could select a more acceptable or 
judicious giA.''-^iV«i0-ir«i»ii lUiigitms In ttlligen ctr. 

" The st<»y has «U that wild charm of adventure and dis^ 
covery which has made Robinson Orasoe such a wonder to 
«very generatipn since it was wnttm."^Ag^ RMpotUory, 

** This work is interesting and truly valuable.''~]7. S^. OaxiOtk 

" WeU calculated to claim the attention of the interestlDf 
part of the commnnjity to yrUch it is addr^ssed.'^'^if. T* 
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fitlNBAY EVENINGS ; ob, ak EASY INTRO- 
DUCTION TO Tui READING of the BIBLE. [No*. 
lY. and XIY. of tbe Boy's and Girl's Libraiy.] 

The title of this excellent little work sufficientlf ezplaas 
Its object As an introduction to tbe knowledge of Scripture 
History, and an incentiTe to the study of the Sacred Volume, 
it is calculated to produce the most happy effects upon the 
minds of children; and the simplicity o the language pre- 
■erres to the ftory all those charms which are inherent in tho 
narratire, but are sometimes lost to very youthful readers by 
their want of a perfect understanding of the words they react. 
Betides a developed snd connected view, in easy language, 
of the Scripture story itself, the author has endeavoured to in- 
tersperse m the narrative such notices of the countries spokeu 
o^ together with such references to the New Testament and 
practical remarks, as would tend to make the book either more 
interesting, more intellectually improving, or more valuable is 
a moral and religious light : and it cannot fail of obtaining the 
approbation of all judicious and pious parents, and of proving, 
by the blessing ol God, an assistance to the Christian mother, 
in giving to her children an early knowledge and love of h!s 
Sacred Word. 

'*The style is simple, the sentiments expressed Scriptural, 
and the book every way calculated as an assistant in ihe in^ 
struction of children. — Tlu Pre^fyterian. 

**To be conunended cordially." — The Churchman. 

**'We reconmiend it particularly to mothers and guardians 
of the young, confident that it will obtain their approbation, and 
prove an assistance to them in giving those under their care an 
early knowledge and love of the Sacred Word."— Am. Travdiir 

** The work is well worthy the attention of parents and iif. 
.structers, to whom we most cheerfully recommend if— Bovfow 

** It will be found, we think, a useful auxiliary in the handi 
el parents, and a most winning book to children."— •CoMMCiiMf 
Jmmak 



4 sttnanut wonu. 

THE SON or x GENIUS. By Mrs. Hoflakk 
[No. y. of the Boy's and GirPs library.] 

This admirable story has been too long familiar to the pidi- 
lie— «t least to that portion of it which has advanced beyond 
fhe period of childhood-— to require either eulogy or deacr^tion* 
It has for many years maintained its place among the best and 
most esteemed juvenile works in the English bmgoage ; and km 
popularity is easily accounted for by the touching interest of the 
incidents, and the purity of the principles it inculcates both 
of wisdom and religion. The publishers were induced to re- 
print it as one of the numbers of the Boy's and Girl's Library, 
partly by the advice and solicitations of many of their friends; 
and their own knowledge of ita merits, and partly by the coo* 
^deration that it has long been out of print, and that it was very 
diificult to prbduie a copy. 

*"The Bon of a Genius' will afford a profitable study to 
parents, as well as an exquisite treat to youths. It u sn admi- 
rable tale : fascinating in its delineation^, admirable in its moral, 
just as a picture of the mind, a faithful and true portraiture 
of the res^ilts of genius vaccilating, unapplied, and turning to 
roin, and the same genius supported by sound moral principle, 
strengthened by judicious exercise and continuous effort, useful 
■nd triumphant. It is a striking ill\istration of the importance 
of method, perseverance, and industry to produce the perfect 
fitiits of genius ; and the utter uselessness of delicate taste, 
vivid conception, rapid performance, aided by generous affec- 
tions and engaging manner, to the attainment of excellence, 
without that steady applicatUm, which nothing but just mond 
priniciple can ensare. The story is not, however, a refined, meb> 
physical disquisition on' genius ; but a simple, engaging tale, 
iriuch lets in upon the reader a sort ^perience worth a hiin« 
dred essays."— -Connecticut Journals 

"To youth of both sexes this work forms an ^cellent piece 
if leading." — The Pennsylvanian, 

**To our young friends i^ will affotd much entert*famept.> - 



NATURAL HISTORY; or UNCLE PHILIP'S 
CONVERSATIONS with thb CHILDREIN Aout 
TOOLS AND TRADES among the INFERIOR 
ANIMALS. [No VI. of the Boy's and Girl's Library.] 

The wonders of God's proyidence, as they are manifested 
'& the figures, habits, and performances of the various creatures 
which fiQ the earth, the air, and the waters, — the endless yarietief 
of fbrm, the accuracy and ingenuity of their conthyances, 
whether for security or sustenance, and the admirable adapta^ 
tton of their instruments to the works their instinct prompts 
them to construct, supply an exhaustless theme for obsenration 
■nd astonishment, and call forth in the mind the most exalted 
ideas of the Supreme wisdom and beneficence. In the capti- 
Ttting volume which torms the sixth number of the Boy's and 
Girl's Library, a portion of this department of science is treated 
of with consununate ability, and the work has deservedly re* 
eeived the highest encomiums, not only for the extent, utility, 
•nd interesting nature of the information it conveys, but also for 
the skill with which the ideas and language are adapted to the 
tastes as well as the capacities of youthful readers. But these 
tie not its only or its greatest merits: its highest claims to 
praise are the tone of sincere and earnest piety which pervades 
the conversations, and the excellence of the precepts drawn 
from the wonders they disclose. 

"It is written with a thorough knowledge of the subject, and 
with that delightful freshness of impression from natural sights 
which revives the days of our childhood. Here, then, is a 
beautiful and appropriate present for the Christian parent."—* 
7^ PreahjfUrian. 

"This work deserves high praise. It displays much tact 
and ingenuity, guided by sound judgment, and controlled by 
fnvent piety. Such books for the young are scarce, and likely 
to be so ; for few are able to produce thenoL Children will d** 
light in it, and profit by it." — The Cktarckman, 

** We look upon this as one among the best juvenile wofike 
WB have met ynik."'^Bap»kt Rtpotitory. 



• nmxmJt works. 

INDIAN TRAITS; buno SKETCHES or vhh 
MANNERS, CUSTOMS, awd CHARACTER or 
Tiu NORTH AMERICAN NATIVES. JBy B. B. 
Thatchbs, Esq. [NO0. ¥11. and VIII. of thm Boj'v 
and Girl's Library.] 

The appearance, character^ and habits of the North Americaa 
Indians hare long been a faiipoarite and fertile theme for wrltexs 
as well as readers, and accurate descriptions of them are equally 
irurtraetire and agreeable. These torm the subject of ths 
seventh and eighth numbers of the Library, and the? are ad- 
mitted to contain much correct and interesting infonnttion. A 
larger work (in the Family Library), by the same author, en- 
titled "Indian Biography,'' treats of the liistory of those re- 
markable members of the human family : the work now under 
consideration makes no pretensions to that character, but is en- 
tirely descriptive ; and it is entitled to high praise, not only as 
being the first attempt to render the subject attractive to 
youthful readers, but also for the ability with which the object 
is accomplished. 

" These two little volumes furnish the leading traits of Indian 
character in a style adapted to instruct while it interests the 
youthful reader." — N. Y. American. 

" Most entertaining and excellent volume8."->JV. F. Weekl^f 
Me$9engtr. 

" The author has produced a work which wdl not only l« 
▼aluable to the young, but to all who wish for a concise and 
Just delineation of what is most desirable to be known respec;^ 
ing the character and customs of the natives of North America.'* 
"-^Boston Traveller, 

**The language is easy and familiar, and the descriptions 
qpitt interesting."— AtAcMwon'^ Evening Post. 

'* Two volumes more interesting or more useful were Mtver 
placed in the hands of American youth." — Boston Mirror. 

** These little volumes equal in interest all that havsgon* 
^k«£ars them in the some fiuniIy."~»7V9y Atdlfsl 



JUVENUE WORKS. 7 

TALES FROM AMERICAN HISTORY. [Nos, IX. 
X. and XI. of the Boy's and Girl's Library.] 

The vrdler of these Tales has had iix view two chief pfor* 
poses, — ^the one to convey to the juvenile reader a general idea 
of tbe incidents connected with the discovery and subs^uent 
history of the American continent ; the other to excite an in- 
terest in the subject which shall create a desire for more minute 
and extensive information. These purposes have been effected 
yrith much success, and the volumes will be. found instructive 
and entertaining. In the majority of instances, the Tales have 
been selected with reference to the illustration of some moral 
principle ; and the :frequent opportunities afibhied for the intro 
ductioE of reflections leading to the cultivation of piety and re- 
ligion have been ably and zealously improved. As a school 
book this collection of Historical Tales is calculated to be emi- 
nently serviceable ; and there can be no doubt that their intro- 
duction into seminaries will be attended with both pleasure and 
advantage to the scholars. 

" It is sufficient praise for this work to say that it is by the 
author of * American Popular Lessons,' of whose powers of pre- 
senting knowledge to the young mind in a graceful and attract- 
ive garb the public are not now to be informed."-^iV. Y, Eveniag 
Post. 

" A collection which is really deserving of its title. We have 
looked over these Tales with great pleasure, and find them full 
of interest and instruction."— iV. V. Advocate. 

" One of the best works that can be put into the hands of our 
youth. ... It presents aU the circumstances respecting the dis- 
covery of this coimtry, in a condensed form, clothed tn language 
calculated to interest the young. It ought to be in the hands 
of every youth ; and it caimot be too early or too extensively in- 
troduced into our schools." — The Cabinet of Religion. 

" The stories are higl^y interestmg, and abound wH^^Mi^ 
illustrations and notices of the history, original inhabitants, pro- 
ductions, and first settlers of our own portion of the globe."— 
Courier and Enquirer. 
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